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Wagner® Type DP Motors are doubly protected by rugged, 
corrosion-resistant cast iron frames and dripproof en- 
closures. Splashing or falling liquids, corrosive acids, salts, 
and alkalies can’t stop their smooth operation. Designed 
to meet a wide variety of applications— including many 
that used to require splashproof motors—-Wagner Doubly 
Protected Motors pack plenty of power into precious 
little space, are lightweight, long-lived, and pare down- 
time and upkeep costs to the bone. Simply put... they 
get the job done. Let your nearby Wagner Sales Engineer 
show you how these motors can be applied to your needs. 
Call him, or write for Bulletin MU-223. 


Wasner Electric Corporation 


6385 PLYMOUTH AVE., ST. LOUIS 33, MISSOURI 
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Sudden Splash 


or 
Soaking Shower 


won’t stop a Wagner® DP Motor... 
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SLEEVE BEARING MODELS AVAILABLE...DP 
Motors are built in NEMA frame sizes 182 through 
445U; 1 through 125 hp—1750 RPM—40°C; 
available with ball bearing construction as illus- 
trated or steel-backed, babbitt-lined sleeve bear- 
ings. Larger motors (Type RP) are available 
through 1000 hp. 


INTEGRAL TYPE GEARMOTORS powered by 
Wagner DP Motors are available. These single, 
compact units combine Wagner motor depend- 
ability with foot mounted or flange mounted gear 
units to give you single, double, triple, or quad- 
ruple speed reduction. 
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ALL-MOTOR TYPE GEARMOTORS are also avail- 
able with Wagner DP Motors. Like all Wagner 
Gearmotors, they have “high hardness” gears 
that provide greater power transmission, longer 
wear life, greater resistance to shock. For complete 
information, write for Bulletin MU-237. 
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maurey 


spring loaded pulleys 
give you a choice of two 
variable speed drives 


ratios up to 4:1, on 1/8 to 2 h.p. drives 


... with variable centers 


With spring-loaded, variable pitch pulleys 

on motor shaft, and fixed diameter pulley on 
driven shaft. Hand wheel operated motor base moves 
motor close to driven pulley for high speed work, and 
away from pulley for slower work speeds. 


AUTOMATIC 


Spring Loaded Pulley. 
Belt pressure controls 
pitch diameter. 4 sizes: 
3%”, 4”, 5” and 6” O.D. 


MANUAL 


Spring Loaded Pulley. 
Hand wheel controls 
pitch diameter. 4 sizes: 
3%”, 4”, 5” and 6” O.D. 


... with fixed center 


Two variable pitch pulleys, one spring 

loaded and one manually operated, combined 

for maximum speed variation. Turning the hand 

wheel on the manual pulley varies its pitch. The slackening 

or tightening belt produces instant, automatic pitch adjustment of the 
spring loaded driver pulley for positive driving at the desired speed. 


Here is variable speed flexibility, at truly low cost. You can use 
any Maurey Spring Loaded Pulley on any drive from % to 2 h.p., 
with any standard motor. On original equipment it involves no 
changes in design. On equipment in use it is installed quickly and 
easily. Their spring-tensioned flanges hold “A” or “B” belts in a 
constantly firm grip, even while you change ratios. 


Get full information now, 


from the Maurey Distributor listed in your local “Yellow Pages”, 
or write direct to Maurey for catalog information. 
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get more Orive 
with Maurey drives 


Roller Chains 
R CATALOGS 
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MANUFACTURING CORPORATION 


2907-23 So. Wabash Ave., Chicago 16, Ill, 
Phone: DAnube 6-5151 


CLEVELAND: 3: 
KANSAS CITY, Mo.: 172 
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Cooperation is the key to any product. One man, perhaps you, 
has the responsibility for adding ideas and correlating the 
work of others to develop a superior design. Rockford 
Clutch has designed and supplied clutches 

for hundreds of products .. . let them 

help you. Their recommendations 

are without obligation and they 


London, 8.W. 1 
31 Palace St., Westminster, VI 2608 
JOHN A. LANKESTER, manager 
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are recognized leaders 
in the field of clutch 
design and manufac- 
ture. Whether it’s a 
clutch for a lift truck, 
bus, tractor, lathe or 
other equipment 

call or write for 
recommendations 

on the Rockford 
Clutch to fill 

your needs, 


cy CLUTCHES 


ROCKFORD CLUTCH DIVISION 


ERS ok Dal 
1331 EIGHTEENTH AVE. 
ROCKFORD, ILLINOIS 
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DODGE 


Para-flex 


FLEXIBLE CUSHION COUPLING 


THIS coupling “swallows up” shaft misplacements. It 
automatically compensates for end-float, parallel mis- 
alignment, angular misalignment or any combination 
of all three. Moreover, it cushions the stresses of shock 
loads. And it absorbs torsional vibration—reducing 
noise and protecting machinery from vibration’s de- 
structive forces. 


Here is a new type of performance—made possible 
by the development of a tire-like flexing element. Syn- 
thetic tension members, bonded together in rubber, 
give this element the stamina and dependability of 
modern, high-speed, high-load, shock-absorbing truck 
tires—and the ability to respond magically to all 
manner of changing shaft conditions. 


Para-flex takes minimum space on the shaft. Mount 
ing is simplified through the use of standard Taper- 
Lock bushings—no reboring, no machining. Safety 
is promoted by flush design; there are no protruding 


NEW! 
DIFFERENT! 





TAKES TAKES 
ANGULAR MISALIGNMENT PARALLEL MISALIGNMENT 





TAKES ABSORBS 
END-FLOAT TORSIONAL VIBRATION 











THE COUPLING WITH THE 4-WAY FLEX 


parts. No lubrication is required, no periodic inspec- 
tion. And since the flexible member is molded with a 
transverse split, it can be replaced without moving 
either the driver or driven machine. 


Para-flex Couplings are stocked by Dodge Distribu- 
tors in popular transmission sizes. They are available 
from factory stock in capacities up to 2000 hp at 1080 
rpm. Call your distributor for a coupling to make 
your own test. You'll witness something revolutionary! 
DODGE MANUFACTURING CORPORATION, 8200 Union, Mishawaka, Ind. 


DODGE 


of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER — your local Dodge Distributor. 

* Factory trained by Dodge, he can give you valuable help on new, 
cost-saving methods. Look under ‘‘Dodge Transmissioneer’’ in the 
white pages of your telephone directory, or in the yellow pages 
under ‘Power Tiansmission Machinery.” 
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Whatever your 
V-Belt needs, 


DURKEE- 
ATWOOD 


meets them 


What do you want in a V-Belt? You want 
consistent performance, long trouble-free life 
and full-rated power transmission. That 
means the belts must be made of the finest 
quality materials, with careful attention to 
engineering details, manufacturing processes 
and testing procedures. Durkee-Atwood 
V-Belts are made of the newest high tenacity 
synthetic fibres to assure length stability in 
storage. The exclusive Durkee-Atwood 
“Tso-Dynamic” Vertical Matching Machine 
eliminates the “‘sag error’”’ that develops when 
V-Belts are matched on horizontal equipment. 
This assures equal power transmission from 
all belts on multiple drives . . . Look to 
Durkee-Atwood for quality, service and savings 
...the most complete line of industrial V-Belts. 


Look for the [DA| On Your V-Belts 


i 


Need High Capacity 
In Compact Space? 
DA 358 V-BELTS. This major design improve- 


ment in V-Belts brings you unprecedented compact- 
ness, high capacity and drive economy. 


Chain and Gear Benefits with 
No Metal-to-Metal Contact? 
DA POSITIVE DRIVE BELTS. Revolutionary 


tooth-grip principle; no stretch; no constant lubri- 
cation. Highly versatile. 


40% Extra Capacity 
in Regular V-Belts? 


RED SHIELD MULTIPLE V-BELTS. Increased 
capacity at no increased cost. Available in oil and 
heat resistant and static dissipating constructions. 


Top Performance in 
Variable Speed Drives? 


VARIABLE SPEED BELTS. For constant per- 
formance. Abrasion-resistant cover; crowned cross 
section maintains stability under extreme loads. 


DURKEE-ATWOOD V-BELTS 


DURKEE-ATWOOD COMPANY MINNEAPOLIS 13, MINNESOTA 
Circle No. 11 on Reader Service Card 
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NEWS from the power 


Lewellen names 
Cottingham as distributor 


Lewellen Mfg. Co. has 
Cottingham Bearings & 
Service Inc. to be their stocking dis- 
Local 
pulleys and combination pulleys will 
be maintained by the Cottingham 


Daas, Tex. 
appointed 


tributor. stocks of variable 


organization. 


Boston Woven Hose 
plans new plant 


Boston Woven Hose 
Biltrite 


Boston, Mass. 


& Rubber Div., American 


Industrial Publishing sets up 


CLEVELAND, Outo—Lester P. Aur- 
bach (left), president of The Indus- 
trial Publishing Corporation, publish- 
er of Power TRANSMISSION DESIGN, 
hands a $500 award to Thomas Ross, 
first winner of The Industrial Pub- 
lishing Corporation Work /Scholar- 
ship Award. Ross, an aeronautical 
engineering student from Indianapo- 
lis, was president of his junior class 
at Purdue. 

The annual award, established this 


transmission field 


Rubber Co., Inc., will build a plant 
in Hohenwald, Tenn. It will have 
about 200,000 square feet and cost 
about 13 million. 


Vernitron moves offices 
New York, N. Y.—Vernitron Corp 
has moved its executive and research 
and development offices to 125 Old 
Country Rd., Carle Place, Long Is- 
land. Transfer was caused by need for 
larger space one year after the com- 
pany was organized. Engineering and 
manufacturing continue at the West 
Coast plant in Torrance, Calif. 


student award 
year, points up career opportunities 
in the business press to young men 
with technical educations. It is open 
to juniors at six engineering colleges: 
M.I.T., Rensselaer, Ohio State, Case, 
Purdue, and Carnegie Tech. Winners 
judged on scholastic average plus 
interest and aptitude evidenced by 
examinations and_ interviews—get 
the cash award and ten weeks’ sum- 
Industrial 
Publishing Corporation magazine. 


mer employment on an 


Atomic generators 
for automobiles? 


Derroir, Micu.—For the first time, 
direct conversion of the energy of 
high speed molecular fragments in- 
to electricity or other forms of power 
has been demonstrated in experi- 
ments made by the newly-formed En- 
ergy Conversion Laboratories. Con- 
stant streams of highly reactive par- 
ticles known as free radicals can be 
produced in a safe and self-sustaining 
system. 

Until now study of free radicals 
was possible only at very low cryo- 
genic temperatures. This system con- 
trols the natural atomic reaction at 
near room temperatures. 

According to Stanford R. Ovshin- 
sky, inventor-founder of E. C. L., an- 
alysis of data from working models 
suggests the possibility of packaged 
power units that will operate con- 
tinuously without moving parts and 
completely independent of conven- 
tional power sources. Typical uses 
would be generators for remote areas 
and small power plants for vehicles 
including automobiles. 


Manheim begins 50th year 


Pas—An “open house” 
for employees and families on June 
1 marked the beginning of Manheim 
Mfg. & Belting Co.’s 50th year. About 
200 guests attended and were taken 
on plant tours and served dinner. 
The company was established on 
May 16, 1911. Its first product was 
Veelos balata belting which is still 
manufactures 


MANHEIM, 


among many other 


products. 


Massive chain 
drives exhibited 


Cuicaco, ILt.—What are said to be 
the world’s largest chain drives were 
shown in operation as part of Morse 
Chain Co.’s Pageant of Progress ex- 
hibit in the Borg-Warner Museum 
of Science and Industry. Made of 
aluminum, one drive measured 16 in. 
wide by 384 ft. long: the other. a 
replica of the Morse Chain Hy-Vo 
drive was 12 in. wide by 281% ft. 
long. Production models of the latter 
work successfully at speeds up to 
13.250 ft. per minute. 
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Let’s take the heat off 
Speed Reducers! 


ee eet 8 


toughest little customers in captivity. 

It reduces speeds day-in, day-out, with 
little complaint. While it works long and hard, 
it has limitations—set by ratio, center distance, 
RPM, mechanical and thermal HP ratings, etc. 
And, depending upon how precisely it was 
selected and fitted to the job requirements, 
it will do what it has to do. 


N worm gear speed reducer is one of the 


But sometimes it’s forced to play outside of 
its league. It must cope with job requirements 
that vary from here to there—normal 8 to 10 
hour service without recurrent shock, the same 
length of service where there is some shock 
loading, continuous low-speed service and al- 
most countless others. But the thing that really 
puts the pressure on reducers, the thing that’s 
lurking in every set of job requirements—is 
h-e-a-t. 


When you exceed the thermal capacity ofa 
reducer for more than an hour or so, excessive 
temperature thins the lubricant resulting in 
wear; material, bearing and oil seal failures; 
etc. Of course, the proper lubricant will help 
but it can’t cure the continuing problem of 
excessive heat. 


So how can we lick this toughy? One way is 
to build the reducer housing oversize, big 
enough to radiate the heat away and keep 
temperatures down. But this type sticks out in 
aisles, louses up compact designs and barks 
shins. Then, we might try a smaller housing 
complete with fins on it to dissipate the heat. 
If this still doesn’t work, another trick is to 
use a reducer with capacities and ratings a step 
above the ones we need. This is sending a man 
to do a boy’s job. It’s impractical, inefficient 








and costly. There has to be an easier, better, 
saner and cheaper way to do it. And there is! 


In certain cases, where the size and type of 
reducer permits and where we can gain enough 
in thermal HP rating to keep heat generation 
in bounds, Cone-Drive Gears does it with 
fan-cooling. 


What’s that? Simple. Just add a fan to the 
worm shaft plus the necessary air shields, fan 
cover, etc., and presto!—heat is no longer a 
problem. The air shields direct the fan-pushed 
air over the fins on the lower portion of the 
reducer. The fins are shaped and spotted to 
guide the air stream where it is needed. Thermal 
HP ratings are boosted tremendously, as high as 
147% above those of standard reducers in some 
cases! Those over-worked, over-heated reducers 
will now do the job you bought them to do. 


Other advantages? They’re here in abun- 
dance. The size of the reducer stays the same. 
All parts on a Cone-Drive fan-cooled reducer 
are 100% interchangeable with parts for stand- 
ard reducers. Oil capacity is identical. Shields 
are quickly removed without disconnecting the 
reducer. (This is important where severe oper- 
ating conditions make periodic cleaning neces- 
sary). The reducer can also be operated without 
fan-cooling just by taking off the fan and shields. 


This simple addition to standard Cone-Drive 
HU speed reducers might be just your answer— 
might save you some money. Write for Cone- 
Drive’s Bulletin CD-218. It will tell you all 
about the full line of Cone-Drive double- 
enveloping worm gear reducers as well as the 
fan-cooled kind. Cone-Drive Gears, Div. 
Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 
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@ FURNISHED COMPLETE 


@ CUSTOM CUT FROM 
YOUR BLANKS 


@ HEAT-TREATED, CASE OR 
FLAME-HARDENED 


SIMONDS GEAR produces a 
complete line of industrial cut 
gears in a full range of sizes 
from cast or forged steel, gray 
iron, bronze, Meehanite, raw- 
hide or bakelite. Also heat- 
treated, case or flame-hardened 
carbon or alloy steel. Or, you 
may have your own gear blanks 
custom cut to your order. Same 
quality .. . same prompt service. 
Send us your requirements for 
quotation. E& 


ALSO stock car- 
rying distributors 
of Ramsey Silent 
Chain Drives and 
Couplings; and 
industrial V-belts. 


SPUR GEARS + 
BEVEL GEARS + MITRE GEARS 
WORMS + WORM GEARS 
MBER 
% RACKS 
PINIONS 


THE 


SIMONDS 


GEAR & MFG. CO. 


Liberty at 25th, Pittsburgh 22, Pa. 
Quality Gears for over 65 Years 
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| NEWS continued 


Produce and test 
customer's instrument 
bearings 

PeTerBorouGH, N. H.—The Rot- 
| assembly Div. of New Hampshire 
| Ball Bearings, Inc., has been estab- 


| lished as a facility for making and 


testing instrument bearing assemblies 
| designed entirely by the customer. 


| Service available includes evaluation 


and costing of designs by experienced 
engineers at no charge. Manufacture 


takes place in a specially equipped’ 


section. Test and assembly equip- 
ment used is the same as that for 
producing bearings to ABEC 7 toler- 
ances and better. Send inquiries to 
either regional offices in Hollywood, 
Des Plaines and Great Neck, or the 
main plant in Peterborough, N. H. 


Airborne Accessories 


expands 


| Los ANGELES, CALIF.—West Coast 


Div. of Airborne Accessories Corp. 
will be located at larger premises at 
5456 W. Washington Blvd. from June 


6. The new facility will be directed by 
Edward W. Vernon, West Coast Div. 


manager. 


Fuel cells for 
electric trucks 


PHILADELPHIA, Pa.—Exide Industri- 
al Div. of The Electric Storage Bat- 
tery Co., in combination with 12 lead- 
ing material handling equipment 
manufacturers, will develop an adap- 
tation of the Exide fuel cell to power 
electric industrial trucks. 

Fuel cells are essentially advanced 
types of storage batteries but capa- 
ble of power efficiencies at least 
double the 40% maximum of con- 
ventional motors and generators. The 
Exide cell, using zinc as fuel and 
compressed oxygen as oxidizer, pro- 
duces no waste products and oper- 
ates at nearly normal temperatures 
and pressures. It can be scaled up 
or down in size and electrical ca- 
pacity. 

Already advanced beyond the ap- 
plied research stage, the design is 
said to be suitable to mass produc- 
tion and may eventually be used in 
street cars, trucks, buses, etc. after 
further industrial testing. 


Gas turbine powers fire trucks 


SEATTLE, WasH.—Two fire trucks 
built by the American LaFrance Corp. 


' will be powered by a 325 hp gas 


turbine made by the Boeing Indus- 
trial Products Div. They have been 
ordered by the cities of San Francisco 
and Seattle, and are said to be the 
first of their kind. 

The Seattle truck is a 100-foot 
aerial ladder that weighs 32,500 lbs. 
San Francsico will receive a 1000 
gallon-per minute pumper weighing 
20,000 lbs. Formerly, these types of 
fire trucks were powered by recipro- 





cating engines weighing up to 3,500 
lbs. The Boeing 502 turbine weighs 
325 lbs or about one per cent of the 
total truck weight. 

The turbine has high torque per- 
formance at low speeds, which will 
enable the trucks to accelerate from 
zero to 55 mph in 34 seconds. It 
needs no warm up time and uses a 
conventional transmission. Low main- 
tenance and simplicity of design for 
easy take-down are other advantages. 
Delivery of the trucks is expected 


in the fall. 
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New computer lab 
at National Broach 


Detroit, Micu.—National Broach & 
Machine Co. has installed a new com- 
puter laboratory in its engineering 
department to carry out the mass of 
computations needed in gear tool de- 
sign. Electronic digital computer 
equipment will be used in designing 
gear shaving cutters, gear honing 
tools, master gears, and broaching 
tools. It will also be used for analy- 
tical work on the design of gears and 
splines and related tooth shapes. 


Opens west coast 
gear motor center 


Scuenectapy N. Y.—General Elec- 
tric’s Gear Motor and Transmission 
Components Dept. has opened a new 
gear motor center in San Francisco. 
Western customers can now call in 
specialized assistance to apply, mod- 
ify and repair power transmission 
products. The new center, located at 
1098 Harrison St., will carry a large 
stock of parts as well as fractional 
type gear motors. 


MEETINGS 


SEPTEMBER 

6-16 Production Engineering Show, 
Navy Pier, Chicago. 

6-16 Machine Tool Exposition, Inter- 
national Amphitheatre, Chicago. 

14-16 National Petroleum Association, 
Annual Meeting, Hotel Traymore, 
Atlantic City, N. J. 


American Institute of Mining, 
Metallurgical, and Petroleum En- 
gineers, Engineering Management 
Conference, Joint Committee, Mor- 
rison Hotel, Chicago, II. 


OCTOBER 

17-19 American Society of Mechanical 
Engineers-American Society of Lu- 
brication Engineers, Lubrication 
Conference, Statler Hilton Hotel, 
Boston, Mass. 


National Lubricating Grease In- 
stitute, Annual Meeting, Edge- 
water Beach Hotel, Chicago, Il. 


Society of Automotive Engineers, 


National Fuels and Lubricants 
Meeting, The Mayo, Tulsa, Okla. 


American Society of Mechanical 
Engineers, Annual Meeting, Stat- 
ler-Hilton Hotel, New York. 
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... from Winsmith 


RATIOS -1.1:1 


7 Models 


@ .72 to 87.57 H. P. 


e@ Max. output torque— 


50 to 173,000 in. /bs. 


Exclusive unified helical 
gear planetary element 


Overa// dimensions of 
individual models never 
vary regardless of ratio 


SERIES HM 


Horizontal Motorized Differential Speed Reducers 


Fits Any 
Standard “Cc” 
Fiange Motor 


to 50,000:1 


In the new Series “HM”, Winsmith 
offers the widest ratio range available 
in a Differential Speed Reducer. The 
“HM” Series is built around the unique 
Winsmith Unified Planetary Element 
which automatically equalizes load 
distribution rence: | the planetary gears. 
This insures constant smoothness of 
operation, quiet running and a longer, 
trouble-free service life. 


Winsmith Differential Reducers are in 
daily use in almost every type of service. 
They are easy to install, require no 
bedplate, deliver more horsepower per 
pound of weight or cubic foot of 
space and permit easier integration 
with the driven machine. 


@ Write today for new catalog 
which contains complete engineering 
data and selection information. 


WINSMITH, INC. 


28 Sixth Street, Springville, (Erie County), N. Y. 
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MEN of the power transmission field 


Twin Disc elects 
Schuman 


Racine, Wis.—G. L. Schuman has 
been elected to the Board of Twin 


Disc Clutch Co., Racine, Wis. He is 


. P 
SCHUMAN 

vice president in charge of finance 

and secretary of the firm which man- 

ufactures a wide line of 


friction fluid drives. Schuman 
has been with the Twin Dise organi- 


industrial 
and 


zation since 1928 and was elected to 
the vice presidency in 1951. 


Fort Worth Steel 
appoints Burke 

Fort Wortu, TeEx.—John Burke has 
been appointed St. Louis district 
manager of Fort Worth Steel & Ma- 
chinery Co. Previously customer serv- 
ice engineer in the firm’s Fort Worth 
headquarters, he will now work from 


the St. Louis warehouse and office. 


Eaton Mfg. names 
Moretti, Daisley 


CLEVELAND, On10—Thomas A. Mo- 
retti has been appointed special as- 
sistant in the industrial relations de- 
partment in an expansion of Eaton’s 
industrial relations staff. In 30 years 
of service, Moretti has held a number 
of important positions in production, 
personnel industrial 
His last job was plant manager of 
Eaton’s former Marion Forge Div. 
Malcolm Daisley, Eaton’s wage and 
salary administrator from 1957, was 


and relations. 


promoted to general employe rela- 
tions manager, a new post. A gradu- 
ate of Wesleyan University, Middle- 
town, Conn., and the University of 
Chicago, Daisley joined Eaton in 1954 
as assistant industrial relations man- 
ager in the Battle Creek Valve Div. 
and became industrial relations man- 
ager in 1956. 


Dayton appoints 
Falsken, Webb 


MELROsE Park, ILL.—Donald E. 
Falsken has been appointed sales 
manager of the Automotive Whole- 
sale Dept. of Dayton Industrial Prod- 
ucts Co. Falsken, formerly western 
region sales manager, succeeds R. G. 
Roney who has resigned. He’ll handle 


FALSKEN 


sales of Dayton’s line of automotive 
products which includes V-belts, radi- 
ator and tandem 
V-belt drives for the replacement 
market. 

At the time, K. D. Webb 
becomes assistant sales manager. He 
was formerly southeastern regional 
sales manager for the department. 


and heater hose, 


same 


Daystrom assigns Stulpin 
to new product group 


Newark, N. J.—Edward J. Stulpin 
has been named product manager 
of a new Transducer Product Group 
of the Weston Instruments Div. of 
Daystrom, Inc. He'll handle sales of 
tachometer generators, _photocells, 
thermal convectors, copper oxide rec- 
tifiers and thermoelements. Stulpin, 
a graduate of Rutgers University, 
joined Daystrom in 1954. 
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This Chain Contains 
ALL the Oil it will 


R Need! 


IT'S WHITNEY MSL" 
SELF -LUBRICATING CHAIN 


RUNS CLEAN BECAUSE IT'S SELF -LUBRICATING 


Whitney MSL* Power Transmission and Conveyor Chain is lu- 
bricated for life by oil-impregnated sintered steel bushings. In 
operation, the lubricant expands and flows over all vital bearing 
surfaces; when the drive stops, the lubricant contracts and is 
reabsorbed by the bushing. This cycle continues throughout the 
chain’s service life. No additional oil is required. This means 
clean running chain—no contamination of product or materials 
in food, textile, paper, chemical and packaging industries! 


RUNS LONGER BECAUSE IT'S SELF -LUBRICATING 


MSL* Chain outlasts conventional pre-lubricated chain as much 
as 5 to 1 in severe operating requirements. Built-in lubrication 
at the 3 critical wear points—Pin, Plates, and Sprocket Engage- 
ment—solves a major chain problem: more damage is caused 
by faulty lubrication than by years of normal service. Highest 
material standards, advanced manufacturing processes and self- 
lubrication are combined in MSL* Chain to give you longer 
service life. 


COSTS LESS TO USE BECAUSE IT’S SELF sRICATING 


By eliminating the need for manual lubrication or lubricating 
devices, Whitney MSL* Self-Lubricating Chain ensures lower 
installation, maintenance, and use cost. Whitney MSL* Chain 
conforms to A.S.A. Standards and is completely interchangeable 
with any similar pitch chain. 














Get complete details on this outstanding chain today. Ask your 
nearby Whitney Chain Distributor, or write for Bulletin MSL 
B-2. 


*Maximum Service Life 


THE WHITNEY CHAIN COMPANY 


a subsidiary of FOOTE BROS. 4575 S. Western Bivd., Chicago 9, tI. 
GEAR AND MACHINE CORPORATION 
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Angular drives clustered in minimum space on stretch reducing mill 


operate at 8° 10 min. plus or minus. 


ANGULAR DRIVE DESIGN 


Now Made Easy with 


Ajay Dihedral Couplings 


When your design requires angular drives, the 
ability of Ajax Dihedral Couplings to permit angu- 


lar and offset shaft alignment may offer a welcome 
answer. 


The patented tooth design of Ajax Dihedral Coup- 
lings now makes possible smooth running angular 
drives in minimum space. 

Double engagement and floating shaft types pro- 
vide a wide range of adaptability to design re- 
quirements. Performance has been proved and 
approved in thousands of installations involving 


high torque, adjustability, weaving structures and 
other difficult conditions. 


Feel free to draw on the broad experience of Ajax 
engineers and sales representatives to aid in work- 
ing out your problems. Refer to the Yellow Pages 
under “Couplings” or phone or write... 


AJAX FLEXIBLE COUPLING CO. INC. 


Cut-away view shows 
typical arrangement of 
Ajax Dihedral gears 
specially designed for 
handling angular and 
offset shafts. 


132 Portage Road, Westfield, N. Y. ; 
In Canada—The Alexander Fleck, itd. Ottawa 
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MEN continued 


Rodney-Davis 
fills new post 


PHILADELPHIA, Pa.—Stephen Mucha 
has been named for the new position 
of sales manager of Rodney-Davis 
Gear Co. He'll be responsible for 


MUCHA 


sales, marketing and sales promo- 
tion. Mucha, a mechanical engineer- 
ing graduate of Swarthmore College, 
formerly was in charge of sales at 
Foster Equipment Co., Philadelphia, 
Pa. 


Changes at Timken 
Canton, On1o—H. J. Urbach, form- 


erly company executive engineer, has 
been named director of engineering 
in Timken’s Engineering Div. Ralph’ 
E. McKelvey, whose previous job was 
assistant chief engineer of the Physi- 
cal Laboratories has been promoted 
to assistant director of engineering. 


Schwanitz is assistant 
treasurer at Formsprag 


Warren, Micu.—V. J. Schwanitz, 
former senior accountant in the De- 
troit auditing staff of Ernst & 
Ernst, has been made controller and 
assistant treasurer of Formsprag Co. 
Schwanitz is a graduate of the Busi- 
ness Institute, Detroit, and a certified 
public accountant. 


Norma-Hoffman 
promotes Wilson 


Stamrorp, Conn.—Norma-Hoffman 
Bearings Corp. has appointed G. 
Bruce Wilson assistant eastern re- 
gional sales manager. Wilson former- 
ly was Detroit district manager. 
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Hoppenstedt joins 
Hewitt-Robbins 


STAMFORD, Conn.—E. Allen Hop- 
penstedt takes over as sales manager 
of the International Div. of Hewitt- 
Robins, Inc. He'll be responsible for 
export sales as well as sales of affili- 
ated companies in other countries. 
Hoppenstedt formerly managed the 
International Div. of the Fischer and 
Porter Co., Hatboro, Pa. 


Daniels adds Gerlach 
to sales force 


DanrELs, Mp.—Jack R. Gerlach has 
joined the Belting Sales Dept. of 
C. R. Daniels Inc. as sales manager 


GERLACH 


for the Ohio and western Pennsyl- 
vania and western New York State 
areas. He was previously sales man- 
ager for Cleveland Punch and Shear 
Co. and did special assignment en- 
gineering sales with P. R. Mallory 


and Co.., Ine. 


Ogilvie joins 

Merkle-Korff 

Cuicaco, ILt.—Ira B. Ogilvie has 
joined the Merkle-Korff Gear Co. as 
advertising manager. He was previ- 
ously with the George Gorton Ma- 
chine Co. for more than fifteen years 
as advertising manager and is a past 
national director of the Association 
of Industrial Advertisers. 


Kendall joins Wellman 


Beprorp, On1o—Fred E. Kendall, 
former vice president and director 
of research for the Lectroetch Co., 
has joined The S. K. Wellman Co. 
as assistant to the president. He'll 
have special assignments for manu- 
facturing and plant operations. 
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WHATEVER YOUR 


| 


| Steerer § TRANSMISSION NEEDS 


ATLAS HAS 
THE RIGHT ANSWER 


A. S. A. ROLLER CHAIN 
MULTIPLE STRAND CHAIN 
EXTENDED PITCH CHAIN 
CABLE OR SLING CHAINS 
ATTACHMENT CHAIN 
OFFSET SIDEBAR CHAIN 
FLAT-VEYOR CHAIN 
SPROCKETS 

FLEXIBLE COUPLINGS 


EXTENDED PITCH CHAIN 


Atlas has the right chain for your power 
ATTACHMENT CHAIN transmission or conveying needs. All are 
unsurpassed in quality . . . pre-tested to 
give better service. Atlas Chains are 
made in all sizes . . . in steel, stainless 


steel, bronze and Electrolized finish. 


For complete details and technical assist- 
ance on your chain design or mainte- 
nance problems there’s an Atlas Engineer 
to help you. Get in touch with your local 
Atlas Distributor or write direct for de- 
tails and catalog to Atlas Chain & Manu- 
facturing Company, West Pittston, Pa. 


OFFSET SIDEBAR CHAIN 
NEW POWER DRIVE 


CALCULATOR 


~ 
o 


> 
/ =. ~ 
/ = <, 
/ 7 
Technical data for selection of j ~ 
roller chain and sprockets in - 


slide rule form. Available to 
engineers upon request. 
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Would you spend 
an extra 


10% 





to double roller chain life ? 


Morse H-E Roller Chain overcomes metal fatigue . . . 
lasts from 2 to 5 times longer... 


costs only 10 per cent more than ordinary roller chain! 


Yes, now by paying just a slight premium you can buy 
Morse H-E (high endurance) roller chain . . . and get 
2 to 5 times the service life over ordinary chain. 
Here’s why: 


Normal roller chain breaks sooner under the rigors of 

“stop-and-start”’ or heavy strain operations. It’s this 

“tired metal’? problem that plagues anyone who has 

used roller chain. Morse has developed a process to ORDINARY CHAIN BREAKS when the side plate tires 
overcome metal fatigue. As a result, Morse H-E Roller 0” "spettive loading ond unloading during the cycle 
Chain has a 95% greater endurance limit . . . lasts up 95% higher endurance limit . . . outlasts ordinary chain 
to 500% longer .. . costs just 10% more. by up to 5 to | under repeated loading. 


Make a test yourself. Next time you need roller chain, 

try Morse H-E and compare. Your Morse Chain dis- 

tributor is the man to see. He’s listed in the Yellow 

Pages under ‘‘Power Transmission.” Or write: Morse 

Chain Company, Dept. 27-80, Ithaca, N.Y. Export 

Sales: Borg-Warner International, Chicago 3, Ill. In i 
Canada: Morse Chain of Canada, Ltd., Simcoe, Ont. A BORG-WARNER INDUSTRY 


ONLY MORSE OFFERS ALL FOUR: Roller Chain, Silent Chain, Hy-Vo® and “Timing’’® Belts 
Circle No. 18 on Reader Service Card 
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Fluid couplings and torque converters 


How they work 
Characteristics 
Sizes 

Selection 
Application 


THERE ARE two general types of devices which use a 
fluid, generally oil, as the power transmitting medium. 
They are hydrostatic and hydrodynamic drives. Hy- 
drostatic drives use positive-displacement hydraulic 
pumps and motors. Hydrodynamic drives are the 
fluid couplings and torque converters to be discussed 
in this article. The term hydrodynamic is used because 
power transfer in this type of drive is through the 
kinetic energy of the fluid in motion. In hydrostatic 
types, static pressure of the fluid is the primary means 
of power transfer. 


How They Work 


In both fluid couplings and torque converters, Fig- 
ure 1, the input shaft drives a centrifugal pump or 
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impeller. The pump delivers fluid to a turbine which 
is sometimes called a runner. The impeller and tur- 
bine are positioned very close to each other with little 
more than running clearance between them. The units 
are shaped so that oil leaving the pump passes directly 


Pump St _—Turbine 
impeller) P 


C N (runner) 


Flowpoth 








\ 
\ Output 




















¥ 


Fig. 1. Power is transmitted by a fluid, usually oil, in 
torque converters and fluid couplings. A centrifugal 
pump, sometimes called the impeller, increases velocity 
of the fluid. The turbine, or runner, slows the fluid 
down, and extracts kinetic energy which drives it. Be- 
cause power transmission is through this change in 
kinetic energy, these devices are called hydrodynamic 
drives. This is a fluid coupling. : 





d Overrumning 
. clutch 


FLUID COUPLINGS continued 


to the turbine, and oil leaving the turbine passes right 
to the pump. 

Since oil leaving the impeller is accelerated to a 
higher velocity than that at which it entered by cen- 
trifugal force, its kinetic energy is increased. As it 
travels through the turbine, it gives up a portion of 
this energy to the turbine and slows down. This change 
in kinetic energy is the power delivered to the turbine. 

Because both impeller and turbine are identical as 
far as fluid flow path is concerned, each can function 
as a centrifugal pump. Therefore, there must be a dif- 
ference in speed between the two or there would be no 
difference in pressure to create the circulation from 
pump to turbine. This difference, or slip, is usually 
from 3 to 5% minimum for a properly matched prime 
mover, drive, and load. 

The difference between a fluid coupling and torque 
converter is that the torque converter has at least one 
more member in the circulating oil circuit, Figure 2. 
The addition of this member or members lets the 
torque converter multiply torque. The fluid coupling 
cannot mutiply torque. Torque multiplication in the 
torque converter results because the added member 
changes direction of the oil flowing from turbine to 
impeller and increases the‘momentum of the oil by this 
direction change. Performance characteristics of cou- 
pling and converter are compared in Figure 3. 

By using an overrunning clutch to mount the re- 
action member, or members, of a torque converter, the 
characteristics can be modified as shown by the dotted 
curve in Figure 3. This modification lets the convert- 
er function as a fluid coupling during portions of the 


Stotor 


Fig. 2. Aaaition of a reaction member, or stator, to a 
fluid coupling changes it to a torque converter. This is 
a single-stage, two-phase converter, The overrunning 
clutch allows the reaction member to turn when rela- 
tive speeds of pump and turbine approach each other. 
When this happens, the converter is in the coupling 
phase of operation, 


operating cycle. The converter, thus, has two separate 
phases of operation—converter phase and coupling 
phase. Converters of this type are labelled two-phase. 
There are also polyphase converters with additional 
elements. 

Converter curves, Figure 3, are for a 2-phase type 
where the reaction member freewheels at speed ratios 
above .72 to let the converter function as a fluid cou- 
pling. As the curves show, this improves efficiency 
of the converter, but efficiency is still not quite as 
high as that of the fluid coupling. Torque curves are 
for constant-speed prime mover. 


Performance Analysis 


Torque capacity of a fluid coupling, that is the 
torque needed to drive the impeller, is given by 
T = cn?D5 Leo | 


where T = torque, lb-ft 
n = impeller speed, rpm 
D = diameter of the body of liquid in the cou- 
pling, ft 
a coefficient (varies with fluid coupling 
design ) 
This shows that torque varies as the square of im- 
peller speed and as the fifth power of the diameter of 
the liquid in the coupling. 
Input power is found by substituting Equation 1 
in the standard horsepower equation to obtain 
2ren®D* 
hp —- 
33,000 
This shows that power capacity is proportional to the 
cube of impeller speed and the fifth power of the 
liquid diameter. 
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Fig. 3. Efficiencies and torque ratios of a fluid cou- 
pling and single stage torque converter vs. speed ratio. 
In addition to offering torque multiplication, the con- 
verter is more efficient up to a speed ratio of about 0.7. 
Efficiency of the single-phase converter falls off very 
rapidly from this point if the reaction member is fixed. 
By mounting the reaction member on an overrunning 
clutch, converter efficiency approaches that of the fluid 
coupling from the clutch point on. Clutch peint is where 
the reaction member starts to freewheel. 


Torque given by Equation 1 is called Stall Torque. 
This is the impeller torque when the turbine speed is 
zero. For a fluid coupling, this is the maximum torque 
load seen by the prime mover and also the maximum 
output torque. Relative speeds of pump and turbine 
also effect torque. When they are equal, no torque 
is transmitted. However, for points between stall and 
speed ratio of 1.0 (pump speed = turbine speed) 
there is no simple mathematical relationship. Some 
typical torque-slip curves are shown in Figure 4. In 
drawing these curves, a constant input speed, nm, is 
assumed. Under these conditions, torque and slip are 
very nearly proportional over the zero to 10% slip 
range. 

Performance of torque converters is not quite as 
easy to analyze as coupling performance. Primary rea- 
son for this is the number of different types of con- 
verters, Fig. 5. Torque-slip curves for converters, Fig. 
6, when compared to the curves for fluid couplings, 
Fig. 4, show that torque absorption of the converters 
is more nearly constant over the slip range. It’s im- 
portant to remember that input torque is the maximum 
load the converter presents to the prime mover at vari- 
ous output speeds when input speed is held constant. 


Advantages 


All hydrodynamic drives protect the prime mover 
and other drive train components from shock loading. 
They offer protection against torsional vibration, also. 

Low maintenance requirements and long life are in- 
herent feaures of hydrodynamic drives. The number 
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Fig. 4. Torque vs. slip curves for two acual fluid cou- 

plings. These demonstrate that slip and torque are nearly 

proportional (straight lines) between zero and 10% 

slip. 


Torque ratio 


Single-stage,single-phase 
Single - stage two phase 
02 03 04 05 06 07 08 09 10 
Speed ratio 


Fig. 5. Torque ratio vs. speed ratio for three different 
torque converters. When selecting a torque converter, 
its characteristic and prime mover characteristic should 
be matched as closely as possible with load requirement. 


a 


a ae ead 
et rave 
— _——___—_ —— be 


| 











20 #@«+40 


60 


Slip % 
8 6 4 # 4] 
Speed ratio 


Fig. 6. Input and output torque vs. slip for two similar 
torque converters. The converters are single-stage, two- 
phase types. Note how nearly constant the input or 
torque absorption curves are. This is the limit of the 
load applied to the prime mover. 
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Fig. 7. Squirrel cage motor torque and current vs. 
speed and the curve of fluid coupling torque absorption 
show that torque demand of the fluid coupling does not 
reach 100% of rated motor torque until the motor 
reaches 1000 rpm. And, this is for 100% coupling slip. 
In most cases, torque demand and, therefore, current 
draw will be even less until higher motor speed is 
reached. 


FLUID COUPLINGS continued 


of operating parts is few. There is no rubbing or 
frictional contact of any of the parts. There are, of 
course, shaft bearings. These are well lubricated by 
the operating fluid. 

When used with either electric motors or internal 
combustion engines, a fluid coupling applies the load 
gradually during acceleration. Since torque absorp- 
tion is a function of impeller speed squared, there is 
no load on the prime mover at zero speed and the ap- 
plied load builds up gradually as speed increases. This 
is shown by the curves in Fig. 4. With a torque con- 
verter, the load seen by the prime mover would be 
even less, assuming that the loads are identical. 


Selection 


Nature of the load and the prime mover are the 
important considerations when making a decision on 
whether to use a fluid coupling or torque converter. 
The fluid coupling is generally at its best in applica- 
tions where the highest percentage of the operating 
cycle is at a high and relatively constant speed. Other 
conditions which should exist in combination with this 
to justify use of the fluid coupling are: shock loading, 
frequent starts and stops, or the starting of high-inertia 
loads. In starting high-inertia loads, the fluid coupling 
automatically limits the rate of application of the 
load and allows the prime mover to come very quickly 
up to speeds where it can handle the loads. 

The last-mentioned feature is particularly valuable 
when an internal combustion engine is the prime mov- 
er. Internal combustion engines must operate at speeds 
well above idling to develop maximum torque. A fluid 
coupling, properly selected, lets the engine reach its 
maximum torque speed with no strain. 

A fluid coupling will limit the starting current draw 
of a squirrel cage or other electric motor which re- 
quires less current to produce torque equal to or 





Horsepower 


Input speed —rpm 


Fig. 8. Charts like this supplied by manufacturers sim- 
plify fluid coupling selection, Data may also be sup- 
plied in the form shown in Table I. Speed, horsepower, 
and coupling size are related by the chart. 


higher than its starting torque when at higher operat- 
ing speed, see Fig. 7. 

Torque converters, because of their higher efficiency 
over a wider speed range, and their ability to multiply 
torque, offer all the advantages of the fluid coupling, 
plus. Probably the best example of an application 
ideally suited to a torque converter drive, is an internal 
combustion engine powered vehicle. Here, very high 
torque is needed to start the vehicle from a standstill. 
The engine can’t provide high torque at low or idle 
speed. But, the engine-converter combination provides 
output speed vs. torque characteristics that are a very 
good match for the requirements. Other aspects of 
vehicle operation which are well handled by a torque 
converter are the changes in torque requirement with 


Table |—Fluid Coupling Selection Data 


hp Size no. Output Stall torque 


rpm* (% full load) * 
Vp 55 1580 220 
44, 1525 212 
| 1600 230 
| 1690 270 
Il, 1660 240 
2 1655 209 
3 1620 215 
5 1640 206 
1/y 1660 211 
10 107 1640 190 
15 107 1660 188 
20 107 1640 196 


*Based on typical motor performance and full-load 
rpm of 1750. 
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Fig. 9. Torque converter selection charts. 


changing weight of loads carried, and changing 
grades. When used with an internal combustion engine. 
a torque converter may be thought of as a continuously 
variable ratio transmission which automatically ad- 
justs to just the right ratio for any condition if it’s 
within the 6 or 7:1 maximum range available. 


Size matching: Selecting the right size fluid coupling 
is relatively simple. To keep efficiency high, the coup- 
ling should have 3 to 5% slip at full load and normal 
operating speed. With a squirrel cage or induction 
motor, this limits peak torque that can be applied 
under any condition to 2 or 3 times full-load torque. 

Data published by fluid coupling manufacturers to 
aid in selection may be either tables or curves showing 
horsepower transmitting capability for a given input 
speed, Fig. 8, Table 1. When your job falls about half- 
way between the figures for two standard units, re- 
member this: It’s usually very easy and costs little or 
nothing to adjust the performance of the larger of the 
two units to exactly fit the job. One way of doing this 
is by varying the amount of oil in the coupling. The 
12 ratings given in Table I are gotten from 4 fluid 
couplings in this way. 

Size matching for converters is no more compli- 
cated than for fluid couplings. Manufacturers provide 
speed-hp curves to let you pick one out, Fig. 9. How- 
ever, before this step careful consideration must be 
given to properly matching duty cycle, and prime 
mover with the correct type of converter. 


Type matching: As previously mentioned, there are 
single and multi-stage torque converters as well as 
single and two-phase units. Each of these has certain 
speed-torque characteristics which must be compared 
with job requirements when selecting a converter. 
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Sizes, Styles and Ratings 


Both fluid couplings and torque converters are avail- 
able for operation with input and output speeds to 
about 4000 rpm, as standard off-the-shelf items. These 
figures are, of course, consistent with the normal op- 
erating speeds of electric motors and internal combus- 
tion engines. Maximum permissible speeds decrease 
as the size and diameter of the units increases. Manu- 
facturers’ speed ratings are based on two factors. One 
is the actual physical strength of the unit needed to 
resist centrifugal force. The other is heat dissipating 
ability of the unit. When operated at speeds higher 
than recommended, losses may exceed the heat dis- 
sipating capacity of the unit even though efficiency re- 
mains high. 

Horsepower ratings range from 1 hp to 12000 hp. 
There are few to choose from at this high power rating. 
Quite a few manufacturers have units for up to 500 
hp. Torque ratings are as high as 17.500 lb-ft. Again. 
this value is an exception. 


Charging: Torque converters and fluid couplings may 
be filled, or charged, with fluid and sealed. When this 
is done, a virtually maintenance-free unit is obtained. 
Disadvantages of this charging method are: (1) space 
for expansion of the fluid due to heating must be al- 
lowed which means that 100% of unit capacity is not 
available due to reduction in oil charge (this reduction 
is extremely small); (2) all heat generated in the unit 
must be dissipated by the housing. This can be a real 
drawback, particularly on torque converters which 
have somewhat lower efficiencies than fluid couplings. 





<— CO0ling fin 


Fig. 10. This fluid coupling has a fill plug for adding 
fluid. The plug is located far enough in from the OD 
of the unit so it cannot be overfilled. 


FLUID COUPLINGS continued 


Some units are provided with fill plugs. Comments 
on sealed units also apply to these. It’s possible to 
reduce the charge and thus modify the characteristics 
of these units. When doing this it’s extremely important 
that the manufacturer’s instructions be followed to 
avoid overfilling and possible damage because the 
necessary expansion space is not allowed. As a safety 
precaution, the plug is usually positioned so it’s im- 
possible to completely fill the unit, Figure 10. 

A much used charging method is with a pump to 
constantly circulate the working fluid through the 
coupling or converter, Figure 11. This allows 100% 
filling and additional cooling in a sump, external oil 
lines, or a heat exchanger. The charging pump also 
introduces a means of control. Since the fluid is forced 
into the unit by the pump but forced out by centrifu- 
gal force, it’s possible to completely or partially drain 
the fluid during operation to modify the characteris- 
tics or completely disconnect the coupling or con- 
verter. This total disconnect feature can be valuable 
when starting an engine and during periods when a 
vehicle is stopped because it minimizes or eliminates 
creep when the vehicle is supposed to be standing 
still. 

There are fluid couplings designed to be used as 
adjustable-speed transmissions by varying the degree 
of fill, Figure 12. In these units, a scoop tube is me- 
chanically positioned to withdraw fluid to a particular 
level. Either manual or powered positioning of the 
scoop tube can be used. Efficiency of variable-fill fluid 
couplings is equal to the output to input speed ratio. 
Therefore, when output shaft speed is reduced to one- 
half input shaft speed, efficiency is 50% and half 
the input horsepower is converted to heat in the coup- 
ling. A heat exchanger for fluid cooling must always 
be used with one of these units. 


"Alu (nlew 
to coupling 


/uid coupling 


Fig. 11. Charging pump of this variable-speed fluid 
coupling is chain driven from the input shaft. Charging 
pumps permit 100% filling fluid coupling or torque 
converter. They also let a heat exchanger be used for 
additional fluid cooling. 


Mountings: Fluid couplings and torque converters 
are available for mounting directly on electric motor 
shafts. Fluid couplings are available with concentric 
input and output shafts and incorporate a V-belt 
sheave, Fig. 13. This lets them be mounted directly 
on the motor shaft with no other support or mounting 
needed. 

Housed units are available for foot mounting and 
coupling to the prime mover. Housings may be pro- 
vided with scoops for mounting a standard foot- 
mounted electric motor (see Figure 12b). Another 
variation is the housed unit made for mating with a 
standard flange-mounted motor. 

Many of the fluid couplings and torque converters 
intended for use with internal combustion engines are 
designed to mount directly to the back of the engine 
to make a prime mover package. These are driven 
from the flywheel and bolt directly to it. Here the user 
usually has the option of purchasing the unit com- 
plete with standard SAE housing for the unit with a 
charging pump and perhaps an oil cooler for the fluid, 
or as a stripped unit which is only the basic operating 
members. Then, housing and charging pump must be 
provided by the user. Torque converters are also 
available for amidship mounting in vehicles, Figure 
14. This means the unit can be placed anywhere be- 
tween the engine and transmission and coupled to them 
by universal shafts. 

For vehicle use, converters and couplings are also 
available as part of a complete automatic transmission 
package, Figure 15. Except for size, these transmis- 
sions are much like those available on passenger cars. 
One major difference is that more control is retained 
by the vehicle operator. He can select the desired gear 
ratio at any time. Control is not by vehicle speed and 
throttle opening. 

Other available variations include units with discon- 
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nect clutches built into the same housing, reduction 
gearing integral in the converter housing, or special 
reduction gear units for bolting directly to the back of 
the converter housing, and an overrunning or free- 
wheeling clutch to couple the turbine mechanically to 
the impeller any time turbine speeds exceeds the speed 
of the pump. This lets the prime mover be used for 
braking. 

Sizes: Actual physical sizes of the fluid couplings and 
torque converters covering the horsepower range 
given is from approximately 6 in. to more than 3 ft. 
in diameter. This dimension is for the unit proper. 
It does not relate to the case or housing which may 
surround it. Weights range from a few pounds to 
many tons for large, housed units. For example, a 
2500 hp, variable-speed, fluid coupling weighs 714 
tons. This is in a large housing for floor mounting 
and includes a 310 gallon fluid charge. 


Combination Drives 


To modify the overall characteristics of a hydrody- 
namic drive, it may be combined with other drive 
components. Simplest of these is the converter-lockout 
clutch combination. When output shaft speed ap- 
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Fig. 12. Variable-speed fluid couplings. Cross-section, a, 
shows how a scoop tube controls oil level in the working 
members and thus torque absorption and speed. These 
are all foot mounted units designed to couple to input 
and output shafts with flexible shaft couplings. Scoop 
mounting for the drive motor is provided as an integral 
part of unit b. 


Fig. 13. Fluid couplings for mounting directly on motor 
shafts incorporate V-belt sheaves to simplify drive con- 
nections, 








Fig. 15. Torque converter-automatic transmission pack- 
age for large trucks. 
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FLUID COUPLINGS continued 


proaches input shaft speed, a mechanical clutch is used 
to lock the two shafts together to give 1:1 speed and 
torque ratios. This also increases efficiency of the 
drive. 


HYDRODYNAMIC DRIVE 
MANUFACTURERS DIRECTORY 


Manufacturer Type 





Fluid Variable-Speed Torque 
Coupling fluid coupling Converter 


Allison Div., X 
General Motors Corp. — 


American-Standard 
Industrial Div. 


Clark Equipment Co., 
Automotive Div. 

Dana Corp. 

N. A. D'Arcy Co. 

Fluid Drive En- 

gineering Co. 

Fuller Mfg. Co. 
Transmission Div. 

Liquid Drive Corp. 

Long Mfg. Div. 
Borg-Warner Corp. 
National Supply Co. 
Rockwell-Standard Corp. 
Transmission and Axle Div. 
Torque Converter Div., 
Little Beaver Industries Inc. 
Twin Dise Clutch Co., xX 
Hydraulic Div. 


Torque converter 


Fig. 14. Torque converter unit for amidship mounting 
on a vehicle has integral sump, and charging pump. 
Stub shafts are connected to engine and transmission. 


Wound-rotor ac motors, torque converters, lockout 
clutches, and variable-ratio gear transmissions have 
been combined to give a substantially constant horse- 
power drive over a wide speed range. 

Split torque drives where a percentage of the in- 
put power is transmitted through a torque’ converter 
and the remainder through a direct drive have also 
been used. These combine characteristics of torque 
converter and direct drive. When this is done, the 
final characteristic depends on the percentage of power 
transmitted in each way. While such a system elim- 
inates disadvantages of torque converter drive, it also 
eliminates advantages. aA 
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Air clutches accommodate shaft elongation 


SHAFT EXPANSION can damage bearings and re- 


duction gears. In a West Coast oil company s new 





























steam plant, shafts of two 70-in. draft fans would 
elongate *, to \% in. while reaching operating tem- 
peratures during startup. One fan, a forced draft 
fan, helps boiler combustion, while the other, an in- 
duced draft fan, pulls hot gases from the furnace. 

Plant designers at Tidewater Oil Co.’s Avon, Calif.. 
refinery took care of the thermal expansion by using 
air-actuated clutches to transmit power to the fans. 
These air clutches can compensate for lateral motion 
by quick disengaging and engaging. They e!iminated 
the need for expansion joints and complex bearing 
design. 

Four of these clutches, specifically designed for 
heavy duty, couple main and auxiliary power sources 
to both dual-driven fans. The forced draft fan clutches 
have a torque rating of 65,000 lb-in. at 75 psi and 


(aux. prime 
mover) 


DRIVE ARRANGEMENT (above) of prime movers, 


clutches, and fans in oil company steam plant (left). 
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continued 


AIR CLUTCH’s quick connect and 
disconnect compensates for shaft 
elongation. Open design dissipates 
heat from slip action. 


AIR CLUTCHES continued 


100 rpm; the induced draft fan clutches are rated 
at 186,000 lb-in. at 75 psi and 100 rpm. 

Main and auxiliary power sources are at opposite 
ends of the shafts. The main prime movers for both 
fans are steam turbines. For the forced draft fan, 
a 450 hp turbine runs at 3540 rpm through a gear 
reducer to produce output speed of 880 rpm. The 
induced draft fan turbine, 1250 hp at 3470 rpm, 
drives through a gear reducer for output speed of 
690 rpm. Auxiliary power on the forced draft fan 
is from a 450 hp, 880 rpm electric motor, while an- 
other 1250 hp steam turbine is the auxiliary drive 
for the induced draft fan. 

The clutches are independently mounted. Each 
clutch drum is mounted on the driven fan shaft. The 


Size control 


clutch element assembly is mounted on the driving 
shaft. As the shaft heats up, an automatic timer dis- 
engages the clutch at regular intervals, allowing 
the drum to move further into the clutch element 
assembly. Friction shoes then regrip the drum in the 
new position, without interrupting speed or efficiency. 

Open construction of the clutch element permits 
passage of cooling air and rapid heat dissipation 
from the friction surface. The engaging action per- 
mits gradual fan startup through controlled slip- 
clutch action. 

This action also makes switching from main to 
auxiliary power more efficient. Since the shaft is 
rotating at the speed provided by the main power 
source, the clutch coupled with the auxiliary source 
slips until the auxiliary assumes full power. This 
gives a smooth switch with no loss of time. asa 


Stops clutch action 
within .0003 in. 


YOU NEED precise control of clutch disengagement 
to automatically stop machine cutting heads within 
close limits. A size control developed by Bullard Co., 
Bridgport, Conn., gives repetitive accuracy of .0003 
in. to horizontal and vertical motions. 

This control, Size-Au-Trol, will be standard on all 
Bullard Dynatrol vertical turret lathes. With it, the 
operator won't have to size work manually. 

Here’s how it works: 

Electro-mechanical devices positively link the con- 
trol system with the rapid traverse and feed drive 
to the cutting heads. There are four rotating drums, 
one pair above the other. One pair controls horizontal 
motions, the other, vertical. One drum in either pair 





is for fine adjustment, the other for coarse adjust- 
ment. The fine drums are geared directly to the 
feed screws; the coarse drums are driven by the 
fine drums through worm gearing. 

Each drum carries 20 to 40 adjustable detector 
discs. These discs are flat circular plates, each hav- 
ing a single cam to contact a switch as the drum 
rotates. The switches actuate a solenoid valve, ex- 
hausting the hydraulic pressure engaging the direc- 
tional clutch. This disengages the feed screw, stop- 
ping motion of the head. Two discs on each drum 
are limit stops for extremes of head travel. 

The position of each cam is adjusted by rotating 
the disc. The discs are spring-loaded and held in 
place by friction. In setting up the machine, each 
pair of discs is rotated to control either horizontal 
or vertical motion of an operation in the machining 
sequence. It’s possible to make extremely fine adjust- 
ments, since a .012 in. rotation of the OD of the 
fine drum corresponds to .001 in. head travel. One 
revolution of the fine drum covers 1 in. of head 
travel; one revolution of the coarse drum, 100 in. 
of head travel. 

Function indicator dials are numbered to match 
numbers of the detector discs. All the operator has 
to do is manually engage movement of the heads 
in the proper direction with a control lever. After 
each operation, a stepping relay indexes the drum 
to the next operation, and the operator again ep 
gages the proper feed. ase 





SIZE CONTROL (above) on vertical turret lathe links 
with rapid traverse and feed drive to the cutting heads. 
In closeup of adjusting discs (below) notice how easy 
it is to set the controls, One turn of a fine drum covers 
1 in. of head travel. 


NSTRUCTIONS FOR SETTING MAIN HEAD DETECTOR DISCS 
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Compact V-belts handle high inertia 


\ PARATROOPER, grounded by clutch failure, was 
returned to action by a new compact V-belt drive. 
The Paratrooper is actually a carnival ride at the 
Oregon State Fair. Its original drive had an engine 
clutch that lasted just a few weeks because of the 
high inertia load of the heavy superstructure. 

This drive was replaced by a new one with com- 
pact V-belts and 4-groove sheaves. The belts are 
narrower and stronger, the sheaves are smaller and 
lighter. They're used for the first stage of speed re- 
duction from a Continental 162 engine developing 
32 hp at 1900 rpm. 

The compact V-belts transmit power to a counter- 
shaft supported by two roller bearing pillow blocks. 


=  S 


Compact V- Belts 


Mi 


CARNIVAL RIDE DRIVE uses both standard and 


\ friction clutch on the countershaft engages a stand- 
ard 5-groove V-belt drive which operates the ride 
through a gear reducer. In the clutch, selected for 
its ruggedness, pressure on the friction disc is de- 
veloped by a circle of steel balls forced into a wedge- 
shaped groove by the sliding cam. 

The new drive solved all problems. The compact 
belts are strong enough to stall the engine without 
breaking, or even slipping. Although these belts car- 
ry the same horsepower as the larger 5-belt drive 
on the countershaft, they take up less space. The 
drive worked so well Hrubetz & Bushnell, builder 
of the Paratrooper, is using it on several other carni- 
val rides. asd 


Standard V-Belts ; 
(i 


Friction Clutch 


compact V-belts. Photo courtesy Dodge Mfg. Corp. 
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NEW MULTI-WEDGE DRIVE SHEAVE 


MULTI-V DRIVE SHEAVE 





POSITIVE DRIVE PULLEY 


FIRST, LOOK AT THREE 


Measured by horsepower handled, the 
three wheels shown are the same. But 
Multi-V (long the industry favorite) is 
bulky, as compared with the new light- 
er, equally strong Multi-Wedge Drive. 
And the Positive Drive combines ad- 
vantages of the chain and gear with the 
advantages of the belt. 

For all three, even in fractional sizes, 
Worthington supplies the tapered, split 
QD hub with the Golden Screws. Or, 
of course, it supplies bored-to-suit hubs 
for special applications. And for every 
drive, from 1/20 hp to 600 hp or more. 
the proven Worthington-Goodyear 
belts are supplied. In fact, the QD hub 
plus these belts in any of the above 


three drive types make them most com- 
pact, flexible and long-lived. 

Which drive you choose is up to you. 
But don’t toss a coin. To help you de- 
cide, Worthington has just issued new 
engineering manuals on all three drives, 


WORTHINGTON CORPORATION 
Section 79-33, Oil City, Pa. 


including “how-to-figure-it” informa- 
tion. For low horse power drives, get 
the “Fractional HP” manual. Ask the 
Worthington distributor listed in the 
Yellow Pages for the manual(s) you 
want. Or send the coupon listed below. 


Please send me the engineering manuals checked here 


Multi-Wedge Multi-V Positive Drive 
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TURNTABLE DRIVE is simple, consists of motor, variable-speed pulley, and gear reducer. 


Simple turntable design proves best 


DESIGN SIMPLICITY paid off in a better power 
turntable produced at less cost by Stone Conveyor 
Co., Inc., Honeoye, N. Y. 

The turntable—basically a round plate, base, and 
power unit—is used in the glass industry. Bottles, 
after inspection, enter the turntable from a flat-top 
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SIMPLICITY is evident when top is removed. 


conveyor. They're guided by a rub rail and rotate 
within reach of workers who put them into cases. 

The turntable top is supported by three molded 
phenolic roller-bearing wheels supported in standard 
caster assemblies. They give quiet-running support, 
as well as surface evenness despite minor variations 
in the plate. The top, 46 in. in diameter, is machined 
from 1-in. steel plate. One half of a square-jaw 
coupling is welded to a plate bolted to the top. 

A vertical shaft gear reducer transfers power and 
serves as a center pin. It’s connected to the turntable 
by the other half of the square-jaw coupling, letting 
the top rotate on the wheels. This coupling permits 
the top to be removed by just lifting it off. The re- 
ducer is driven by a variable-speed pulley on the 
motor, which is mounted on an adjustable sliding 
base. Speed of the turntable is variable from 1.33 to 
4 rpm. 

The inside edge of the rub rail has teflon adhesive- 
backed tape to reduce friction with the bottles. Pre- 
viously, nylon or teflon strip was attached by re- 
cessed screws. The tape can be installed in minutes, 
is easily replaced when worn. 4a 
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Direction/ speed control 
simplifies drive 


ONE CONTROL KNOB selects the direction and : Control 
Anob 

governs the speed of the work table of a floor model 
optical comparator made by Jones & Lamson Machine 
Co., Springfield, Vt. Table location can be measured 
within .000]1 in. for simultaneous positioning and 
gaging. 

The table’s elevating drive has a variable-speed, 
fractional-hp, right-angle gearmotor; limit switches 
for vertical travel; rectifier tubes and other speed 
and reversing controls. 

The gearmotor has a pinion gear on its output 
shaft which engages a large, threaded table-elevating socom pe 
gear on the center table column. The elevating gear 
runs on balls so that a thrust ball bearing is formed 
by the gear, the balls, and the basic machine casting. 
Threads on the table column are so precise a grad- 
uated ring on the elevating gear can measure table 
location within .0001 in. 

The elevating control has a single spring-centered 
knob. Rotating it counterclockwise raises the table, 
rotating it clockwise lowers it. The greater the ro- 


cast is Gesar ith , ass SINGLE KNOB on optical comparator controls 
ation, the taster e speed. 


both speed and direction of the work table 
(above). Drive detail is shown below. 
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Quick-change gears are totally enclosed 


A TOTALLY-ENCLOSED gear box on a new engine 

IDEAS lathe combines the advantages of total enclosure 

with those of simple, reliable tumbler gears. The few 

continued parts required by an oil seal and telescopic shifter 
shaft combination makes it possible. 

The enclosed housing keeps out dirt and chips. 
The quick-change gears give 60 feeds from .0027 to 
.192 ipr, and 60 thread changes from 1 to 72 threads 
per inch. Filtered oil from the headstock provides 
automatic lubrication. 

You select a feed or lead by moving the shifting 
handle to the desired number on a direct reading 
tumbler index plate. The tumbler gear locks in place 
with a positive catch. In low spindle speeds, feeds 
and leads can be changed without stopping the spin- 
dle. 

A constant-speed main drive motor supplies up to 
20 hp through a multiple-disc clutch and brake. There 
are 18 gear-driven speeds, selected from a direct 
reading color index and controlled by two levers 
and color-keyed speed plates. Selective gear design 
provides speeds up to 1500 rpm while engaging only 
the gears required. The headstock has wide-faced, 
shaved and hardened gears, with short, heavy, multi- 
splined shafts. 

The lathe, Model SD 2516-20, is manufactured by 
Nebel Machine Tool Corp., Cincinnati, Ohio. 444 





OIL SEALS on shifter shaft permit housing. 
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Power Grip Flexible Couplings tried 
on your machinery and then watch 
your costs go down, Installation is 
quick and easy. No maintenance, no 


lubrication. ,<g—e— Call now! 


The only way to get expert transmission engineering 
is through your U.S. Rubber Transmission Distributor. 


Mechanical Goods Division 
United States Rubber 
T 


Rockefeller Center, New York 20, N.Y. In Canada: Dominio 
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HOW IT WORKS: Cable pulls load in direction of arrow 
(A). The cable travels over the fair-lead sheave (B), 
down to the first power drum (C), then to the second 
power drum (D), and successively around these drums 
down to the start of the level winding mechanism (E). 
The cable then goes up through the level winding 


Variable-slip clutch 


SEPARATION of power and storage in a reversible 
winch provides constant (1) load, (2) speed, (3) 
torque, and (4) horsepower. The winch, Model CL 
rated at 12,000 lb, is made by Braden Winch Div., 
Motor Products Corp., Broken Arrow, Okla. 

Most winches combine power and storage in one 
drum. In the CL winch, two power drums do the 
pulling while a large-capacity storage drum takes up 
the cable. , 

The storage drum friction clutch, driven by a worm 
shaft, also acts as a drum brake. It slips constantly, 
supplying just enough tension on the cable between 
storage and power drums. This provides the friction 
between the cable and power drums needed to work 
the winch like a manila rope capstan. The two power 
drums are driven by gears which in turn are driven 
by a worm. 

Speed and load remain constant because layers of 


bracket (F), over the sliding sheave (G), and finally 
to the storage drum (H). The storage drum is driven 
by the winch worm shaft (N) through the friction 
clutch (J). As the sliding sheave (G) moves back and 
forth, it pivots the level wind bracket (F) at point K. 
The safety brake (M) is automatic. 


keeps load constant 


cables do not build up on the power drums. At the 
same time, a level winder protects the winch, cable, 
and load by winding the cable evenly on the storage 
drum. 

For safety, an automatic, variable-pressure, worm 
brake is self-adjusting to wear and load. The load 
on the cable applies brake pressure, and the greater 
the load, the greater the brake resistance. In case 
of power loss during operation, the brake locks auto- 
matically until full power is restored. 

An automatic brake pressure release, operated by 
reverse input torque, allows any load to be lowered 
with no more effort than in a conventional, non- 
reversing worm-geared winch. It’s safer, though, since 
the brake is fully engaged the moment input reverse 
power stops. 

Because of its high overall efficiency of 70 per- 
cent, it runs off a small motor and pump. a4 
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MAIN DRIVE ONLY. A separate drive adjusts machine for different loaf lengths. 


Direct drive eliminates backlash 


A BELT-DRIVEN GEAR DRIVE practically eliminates 
backlash in a large bakery machine that wraps, 
seals, and labels up to 75 loaves of bread a minute. 
Backlash—a problem in high-speed machines with in- 
herent imbalances—had to be eliminated in this one, 
which handles temperamental polyethylene film. 

An earlier model used a gearbox drive. It was more 
compact, but the backlash couldn’t be brought within 
tolerable limits. 

A 1200-rpm 144-hp motor (3 phase, 220 v) is 
stepped down to about 60 rpm at the main drive 
shaft through a V-belt-driven variable-pitch pulley 
and two step-down gears. There’s a spring-type over- 
load clutch on the first gear to prevent damage to 
expensive parts if the machine jams. 

The main drive, through belt takeoffs, powers the 
bread conveyor belt, the labeling section, and the paper 
feed and supply drives. Through a cam and index 
plate, which turns through one-half revolution for 
every revolution of the main shaft, it also drives the 
mechanism that feeds the bread loaves into the ma- 
chine. 

A separate 4g-hp, 155-rpm motor (3 phase, 220 v) 
adjusts the machine to handle different loaf lengths, 
in response to pushbutton signals. No height or width 
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adjustment is made, as the poly feed mechanism auto- 
matically responds to these dimensions. This is be- 
cause dimensions vary from loaf to loaf. The ma- 
chine wraps baked goods from 3 to 8 in. wide, 6 to 
17 in. long, and up to 6 in. high. 

The machine and drive were designed by engineers 
of American Machine & Foundry Co.’s Bakery Div., 
Brooklyn, N. Y. Aas 
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BAKERY MACHINE using no-backlash direct drive. 





ABSTRACTS of current technical 


How production 


affects gear design 


By A. HARDY, Detroit Transmission Div., General Motors Corp. 


GOOD GEAR DESIGN means more than function 
and durability. It considers whether the gear can be 
produced economically within reasonable tolerances 
at a desirable rate. 

The quality gear is usually machined by a roughing 
tool, such as a hob, shaper cutter, or broach. If the 
gear requires finishing, its design should include 
clearance for a rotary shaving cutter, rack shaver. 
or a gear grinding wheel. 

For example, let's consider a flywheel ring gear 
with 176 teeth, 12 diametral pitch, and 12° pres- 
sure angle. Concentricity and accuracy of the major 
diameter are prime considerations. In operation, the 
gear is vulnerable to a wide tolerance in center dis- 
tance. There’s danger of tip to root interference with 
excessive p'us tolerances, and a lack of involute con- 
tact ratio with too much minus tolerance. 


Full-topping hob 


\ full-topping hob is best for producing this gear 
because it can qualify the major diameter along 
with the profile and root. This hob has 6 threads 
for economical production. Because 6 is not a multiple 
of the 176 teeth in the gear, errors are averaged 


papers 


outer diameter of gear footh thickness ¢ 
0/102 tolerance on tooth 


hickness diameter 


FIGURE 1. 


out by hunting teeth. This blending out of errors 
also adds tolerances. 

The actual dimensional tolerance of the hob tooth 
thickness at a specified depth is held to .0015 in. 
The gear, when cut, is forced to accept this toler- 
ance plus errors in hub and spindle runout, hob 
O.D. runout, variation in depth of form, flute spac- 
ing, lead error, and thread spacing. 

It’s difficult to treat these errors individually. The 
hob runout and depth of form affect the major and 
minor diameters directly: indirectly, they add to the 
lead error of each thread on the hob. Lead errors 
add tolerances to the tooth thickness on the pitch 
diameter of the part. The possible errors add up to 
effective dimensions which give the designer two 
choices (Figure 1). 

If it were possible to set each hob so it would 
generate an exact outer diameter on the gear, the 
effective tolerance on this hob would be .0102 in. 
on the tooth thickness along the pitch diameter. The 
other possibility is to set the hobs to produce the 
exact tooth thickness on the gear. This would call 
for a .048 in. tolerance on the major and minor 
diameters of the gear. 

The tolerance on the tooth thickness in this case 
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FIGURE 2. 


was relatively unimportant, as it involved backlash 
of a gear not in a torque-flow circuit. The gear 
designer chose to hold the outer diameter, since a 
closer tolerance there would insure proper involute 
contact ratio. 

He was compelled to allow a .0124 in. tolerance 
on the circular tooth thickness, .0164 in. on back- 
lash with mating gear, and .0684 in. on the overpin 
size. These wide tolerances (Figure 2) were the 
price for confining the outer and root diameters to 
O10 in. 


Shaper cutting and shaving 


Another type of gear (Figure 3) carries more 
torque, requires more life, and is expected to be 
reasonably quiet. This gear shows how cutting tools 
can influence design. 

Obviously, it could not be hobbed—there is no 
hob runout clearance. The answer was a_ shaper 
cutter. The undercut behind the gear should be wide 
enough to allow for shaper cutter overstroke and 
provide space for chips. The minimum width of run- 
out grooves in shaper cutting is 5/32 in.; the minor 
diameter of the undercut should clear the outer 
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FIGURE 4. 


diameter of the cutter. A more liberal undercut 
helps prevent accidents and expensive cutter break- 
age. 

The shaving cutter’s ability to cut depends on 
its cross-axis relation to the work. On external gears, 
the angle is normally 8 to 12 degrees. At 8 degrees, 
the cutting action is just beyond the border of cold 
working. As the cross axis increases, the cutter works 
more freely. Beyond 
to dig. 


12 degrees, the cutter tends 


Since clearance between gear teeth and shoulder is 
critically small in the gear in Figure 3, there’s 
danger of inadequate shaving cutter stroke. This 
stroke, whether it’s conventional (along the axis of 
the work) or diagonal (at some angle to it) is very 
essential. The stroking action of the shaving cutter 
will wipe out the hollow lead resulting if only radial 
feed were used. 

Figure 4 shows an internal, closed-end gear which 
cannot be broached. Here again we must use the 
shaper cutter for the rough cut and a rotary shaving 
cutter for finishing. Unlike the external gear, the 
internal sets a fairly low limit on cutter size. 

Choosing a shaving cutter and providing cutter 
clearances is much the same as for the external 





FIGURE 5. 


GEAR DESIGN continued 


gear. The main differences are the limited outer 
diameter of the cutter and, because the closed end 
is so near the teeth, a lower cutting cross axis of 
5 to 6 degrees. 

Unlike the action in external gear shaving, the 
pitch cylinder of the internal gear tends to interfere 
with the pitch cylinder of the shaving cutter. This 
mismatch is like a shaft operating off-axis to its 
bushing. It causes crown shaving of the lead, in- 
stead of the hollow lead in external gear shaving. 
Again, the conventional or diagonal traverse shav- 
ing will remove this natural crown. 

Where lack of space prohibits oscillation, or if 
the radial feed shaving is preferred, you must 
modify the cutter to remedy this effect. 


Broaching 


The internal gear in Figure 4 can be redesigned 
for broaching. The closed-end design could be elimi- 
nated by isolating the flange from the gear. 

However, attaching the flange is often a problem. 
It usually involves added length, an added opera- 
tion (staking or welding), added machining (cutting 
a spline or snap ring groove), and added parts 
(snap rings, dowels, or bolts). Some of this added 
expense may be eliminated by making the flange 
of cheaper steel, such as SAE 1010 or 1008, making 
it less expensively, such as by stamping, and with 
little or no heat treat. 

Gear broaches produce gears more uniformly than 
a multiple number of shaper cutters. An internal 
gear designed for broaching has ample clearance 
for the shaving cutter, so that lack of space is 
never the restricting factor on the cross-axis angle. 
The broach will produce an undercut for shaving. 


This undercut is difficult and impractical with a 
shaper cutter. 

On the other hand, the broach has its disadvan- 
tages. Generally, a broach costs from $5000 to 
$7000. A shaper cutter costs about $85. Also, the 
broach is more sensitive to variations in the com- 
position of steel in gear blanks. It may sometimes 
drift, tear, or snowball. 


Semi-topping hob 

On external gears, a tooth-tip chamfer is included 
in the hobbing operation (Figure 5). The tool, a 
semi-topping hob, in effect has a double pressure 
angle. The main body of the hob generates the in- 
volute. A ramp: produces another short involute of 
a higher pressure angle with wider tolerances in 
form as well as location. This second involute is the 
chamfer. 

The real cost of this chamfer is not measured 
in dollars. The unit cost is actually thousandths of 
an inch in length of the line of action, or frac- 
tion of a tooth in the involute contact ratio. This 
chamfer is badly needed by production, but is not 
too popular with the gear designer. To him, it 
means trying to recover the lost involute contact 
ratio. Figure 6 shows what this apparently insignifi- 
cant item can do to the line of action. 

This gear set, with maximum outer diameters, 
has a 1.534 involute contact ratio. In granting a 
.006 in. working tolerance on the outer diameters 
of both gears, we sacrifice .052 contact ratio. This 
loss is small when compared to the cost of the 
maximum .010 in. tip chamfer which brings the 
minimum contact ratio down to 1.308. 444 


This article was abstracted from a@ paper presented 
at the SAE Summer Meeting, Chicago. 
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azines that cross his desk. If he did 
he'd never get his job done. You 
probably know this from firsthand 
experience. 


Distilled Writing, our own form of 
editorial quality control, makes arti- 
cles shorter, easier to read . . . pro- 
vides more articles per issue. More 
subjects are covered to interest you 
and hold your attention. 


Articles in POWER TRANSMISSION 
DESIGN are edited specifically to 
help you do your work better, and 
keep you up with the changing times. 
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There's no wading through a mass of 
publications to get the information 
you want and need. 


The editorial staff of POWER 
TRANSMISSION DESIGN is knee- 
deep in its specialized field. They go 
where the story is, .. . have the know- 
how to find it, evaluate it and tell it 
clearly to a specialized audience. 


All of this specialized coverage fits a 
primary editorial objective: to make 
your time spent with POWER 
TRANSMISSION DESIGN well 


spent. 
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Aetna 


ROLLER BEARINGS 


What would you pay for 
greater bearing efficiency? 


Under extreme load conditions, Aetna True Crowned Roller Bearings 
have proved their greater efficiency. In exhaustive comparison tests be- 
tween straight rollers and crowned rollers, utilizing the AFBMA formula, 
the Aetna rollers recorded an increased load capacity of over 25% and a 
longer life expectancy of more than 120%. 


What does this greater operating efficiency cost you? Absolutely nothing 
... Aetna True Crowned Roller Bearings are not premium priced! 


, . ee True Crowning as 
So...when you need roller bearings, consider the greater efficiency of produced by Aetna. 
Aetna True Crowned Roller Bearings at no extra cost. They are available 

in a wide range of self-contained, pure radial standard designs, and can 4 Straight roller showing 
be made to order in many special designs of both pure radial and pure stress pattern at roller 
thrust for unusual applications. to race contact. 


For complete information on Aetna True Crowned Roller Bearings, call 
your Aetna representative listed in your classified telephone directory, 
or write for General Catalog and Engineering Manual. 














True Crowned roller » 
showing stress pattern at 
roller to race contact. 
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Determining bearing loads 


... due to power transmission with 


e Bevel gears 
e Hypoid gears 
e Worm gears 


IN A PREVIOUS article', methods for calculating 
bearing loads due to power transmission with belts and 
pulleys, chain and sprockets, spur gears, and helical 
gears were discussed. In addition to the formulas and 
methods for finding thrust, tangential load (load equal 
to the force component of the transmitted torque), 
and separating force, methods for resolving tangential 
load and separating force into a single radial load 
were discussed. 

This article will cover calculation of the forces re- 
sulting from power transmission with straight bevel. 
spiral bevel, hypoid, and worm gear sets. Resolution 
of tangential and separating forces will also be con- 
sidered. Although all calculations assume that axes of 
the shafts on which mating gears are mounted are in 
the same vertical plane, this is not necessarily so in 
practice. However, calculations are the same regard- 
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less of the plane in which the shafts lie, as long as 
weight of the shafts and gears is neglected. 


Straight Bevel Gears 


There are three force components to be considered 
with gears of this type. They are: (1) tangential force, 
(2) separating force, and (3) thrust. Directions of 
these loads are shown in Figure 1. Tangential force is 
found from 








4 


—— 
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My 


FIGURE 1. Forces on a straight bevel gear set due to 
power transmission. 
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where P = tangential force, lb. 
T = torque, lb-in. 
r = pitch radius of driving gear, in. 
This force is the same in magnitude for both gears, 
but opposite in direction. 
With P known, separating force can be found from 


S = P tana cos B SEAMEN Ee OSES 
and thrust is given by 
F, = P tana sin B ... waite 


where F, — thrust, lb 

a pressure angle, deg 

B = pitch cone angle/2, deg 
These forces result in equal and opposite forces on the 
other member of the gear pair. But, due to geometry, 
separating force on one gear is thrust on the other, 
and the thrust on one becomes the separating force on 
the other. In the very special case of miter gears (8 = 
45 deg) separating force equals thrust. 

In resolving these three forces to find total radial 
load on the shaft bearings, there is a component due 
to thrust which must be considered as well as the 
separating and tangential components. This will be 
demonstrated by an example. 


Example: Forces acting on the pinion and pinion 
shaft and the resulting bearing loads for the straight 
bevel gear set shown in Figure 2 will be calculated. 
First step is to find tangential force from Equation 1 
and the given conditions. 


ike nto nae 


r 3 
Then, from Equations 2 and 3 separating force and 
thrust can be found. 


= 25 lb 


S = P tana cos B = 25 (.364) (.866) = 10.5 lb 
F, = P tana sin B = 25 (.364) (.500) = 4.6 lb 


With these values, reaction at Bearing 1, which is 
equal in magnitude and opposite in direction to the 
bearing load can be found by summing moments about 
Bearing 2. Since the forces act in both vertical and 
horizontal planes, it is necessary to find the reactions 
in both planes and then sum them. The only force 
producing horizontal load on the pinion is tangential. 


Ry =12.1 1b 
f R = 37 Ib 
Ry 210 Ib, 
~ } R, =35 /b 
Resid b R25” “he 
/ e Sp 


fst 
75 in. a x ] 


i] a 
la 2X / I 











input 











Pinion pitch om 3” & J 


A= 20 deg. i 
B= 30 deg 5" 








FIGURE 2. Diagrams of the bevel gear set for which 
loads are calculated in this article. 


AUGUST, 1960 





Nomenclature 


= 


efficiency 
thrust, lb 
coefficient of friction 


= 


subscript denoting gear 
subscript denoting horizontal 
tangential force, lb 

subscript denoting pinion 
radial bearing reaction, lb 


~aawcts Usa me 


Mw 


total radial bearing reaction, 


lb 


radius, in. 


i | 


=< 
Lud nud de ued 


separating force, lb 


5 
Lear | 


torque, lb-in. 
subscript denoting vertical 
subscript denoting worm 


R 


gear tooth pressure angle 


— 
ad 


pitch cone angle/2 
spiral angle 
worm helix angle 











Reaction at bearing 1 is given by 


— (25 x2) 
the== ze) _ 


5 

The minus sign shows that bearing reaction tends to 
produce rotation in the opposite sense to that which 
the tangential force tends to produce. Therefore, 
horizontal reaction at bearing 1 is in the same direc- 
tion as the tangential force. 

Horizontal reaction at Bearing 2 can be found by 
summing forces in the horizontal plane. Thus, 


R, 2 w R. a P 0, 10 + 25 - . Rs - 35 


R.x5+P,x2= —10 lb 


The minus sign here shows that R, is opposite in di- 
rection to both tangential force and the reaction at 
bearing 1. 

Vertical components of the radial load can be found 


Sp 























FIGURE 3. Forces on a spiral bevel gear set due to 
power transmission. 





DETERMINING BEARING LOADS continued 


by summing moments in the vertical plane. These 
are: the separating force times its moment arm and 
thrust times its moment arm. Moment arm for the 
thrust is the pitch radius of the pinion. Thus, summing 
vertical moments about Bearing 2, 
Spx 2+ Ry x5 (Fy, x 3) 0. 


4.6 x 3 (10.5 x 2) 
Ry, —1.6 lb 


= 


5 

The minus sign, in this instance, indicates that the 
reaction tends to produce counterclockwise rotation 
about Bearing 2, since the clockwise moment of the 
separating force was assumed positive. 

Now, by summing forces in the vertical plane, re- 
action at Bearing 2 can be found. 
Ry + Rye + S, = 0, Ry2 = 1.6 + 10.5 12.1 Ib. 
In this case upward forces are assumed to be positive 
and downward forces negative. Therefore, the reaction 
at Bearing 2 is upward. 

Loads on the bearings are equal in magnitude to 
the reactions but opposite in direction. Total load 


and direction is found by vectorially summing vertical 
and horizontal loads. Total load at Bearing 1 is given 
by 


Ry y 10? + 1.57 10.2 
and total load at Bearing 2 is 


37 |b 


Spiral Bevel Gears 

Calculating loads for spiral bevel gearing is much 
like the procedure used with plain bevel gears. Loads 
are the same basically as for straight bevel gears, 
Figure 3. However, the spiral does add a little com- 
plication. Whether the spiral is right or left hand and 
the direction of rotation must be considered. Since 
thrust load on the pinion is equal to the separating 
force on the gear, and thrust load on the gear equals 
separating force on the pinion, only the formulas for 
thrust on pinion and gear will be given here. 

To determine these thrusts, tangential force must 
first be found. Again, Equation 1 supplies this value. 
Values of thrust are then found, depending upon di- 
rection of rotation of the pinion and hand of the 
spiral from either 


, tane sing 
Fy, tany cosB8 


cosy 
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+ tany sinB 
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FIGURE 4. Possible combinations of helix angle and 
pinion rotation in spiral bevel and hypoid gear sets. 


Equations 4 and 5 are used for combinations at a. Equa- 
tions 6 and 7 are used with combinations at b. 


POWER TRANSMISSION DESIGN 





tana cosB 


pes — tany sinf 


cosy 
where a tooth pressure angle 

8 = pinion pitch cone angle/: 

y = spiral angle 
Equations 4 and 5 are used when: (1) Rotation of 
the pinion shaft is clockwise viewed from the big end 
of the pinion and the pinion spiral is right hand, or 
(2) Rotation of the pinion shaft is counterclockwise 
viewed from the big end of the pinion and the pinion 
spiral is left hand, see Figure 4a. 

Equations 5 and 6 are used when: (1) Rotation of 
the pinion shaft is clockwise viewed from the big 
end and the pinion spiral is left hand, or (2) Ro- 
tation of the pinion shaft is counterclockwise viewed 
from the big end and the spiral is right hand, see 
Figure 4b. 

With the values of tangential force, thrust, and 
separating force determined, vertical, horizontal and 
total loads on the bearings are found in the same 
way as in the example for straight bevel gears. 


Hypoid Gears 

In a hypoid gear set, Figure 5, the axes of the pinion 
and gear do not intersect. The effect of this offset or 
pinion drop, h, on calculations is to change the effec- 
tive radius of the gear, and to introduce a moment 
acting on the gear due to separating force (pinion 
thrust) which affects the vertical radial load on the 
gear shaft bearings. Moment arm in this instance is 
the offset or drop. 

With this exception all formulas and calculations 
are exactly the same as for the spiral bevel gear set. 
The following example shows this effect. 


Example: Forces on Bearings 1 and 2 of the hypoid 
P g YI 
gear set shown in Figure 5 will be calculated. First, 
from Equation 1, tangential force is found. 
7 T 250 er: 
I 125 in.-lb 

r 2 


Then from Equations 5 and 6, because a left-hand 
spiral with clockwise rotation of the pinion is as- 
sumed, 


. _ [364 x .309 : 
P, = 125 + .268 x .951 


.965 


364 x .95] 
.966 


The forces contributing to vertical radial load on 
the bearings are P, which equals P,, and the separat- 
ing force, S, F,,, which acts at distance h be- 
low the shaft. So, by summing moments about Bearing 
1, vertical radial reaction at Bearing 2 is 
R», x 12 + P, x 6 —Fry x 2 0, 

3lx2— 125x6 a 
Be lb 
12 


The minus sign indicates that reaction at Bearing 2 

would produce counterclockwise rotation about Bear- 

ing 1. Therefore, the reaction is upward, The term 
F,,. x 2 here is introduced by the pinion offset. 


Similarly, 


R,, x12 P. x 6 Foe x2 0, 


125x6+31x2 


12 


< 


R,, 67.7 lb 


The plus sign indicates that R,,, would produce clock- 
I £ 1 I 
wise rotation about Bearing 2. Therefore, R;, acts 
upward. 
Forces contributing to horizontal radial load on the 
bearings are gear thrust and separating force. Gear 
e bas I e 
thrust acts at an effective radius, r,, from the center 
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FIGURE 5. Diagram of the hypoid gear set for which bearing loads are calculated in this article. 
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DETERMINING BEARING LOADS continued 


of the gear. This is the projection in the horizontal 
plane of the mean gear radius and is found from 

i. V Ig" h? 

In this case, 

5 = VP _— # = 67 

Using this value, bearing reactions in the horizontal 


plane can be found. Summing moments about Bearing 
2 gives 
Rip pe 4 T a x 6 - x 6.7 0. 


£ 


Fe x 6.7 5.x 6 33 267 17 x6 


12 


Rin 


Rin 6.2 lb 


The minus sign indicates that horizontal reaction at 
Bearing one tends to produce counterclockwise _ro- 
tation about Bearing 2 as viewed from above. There- 
fore, this reaction is opposite in direction to S,. In 
similar manner, horizontal reaction at Bearing 2 is 
found by summing moments about Bearing 2. Again, 
thrust acting at the effective gear radius contributes. 

S, x 6 — Fi, x 6.7 = 0, 

47x6+ 31x 6.7 
Roy, 10.8 lb 
12 


These values summed vectorially give total reaction. 


»? 


FIGURE 6. Forces on a worm set due to power trans- 
mission. 


SR, \ 6.2? + 67.77 = 68 lb 


SR. = V 57.3? + 40.8? = 70 lb 


Worm Gears 


Calculating bearing loads for worm gearing is rela- 
tively straightforward. Forces to be considered are all 
at right angles to each other and act at point of con- 
tact between worm and wheel, Figure 6. Thrust ap- 
plied at the pitch radius contributes to radial loading 
on both worm and gear shafts and must be considered 
when calculating these loads. Direction of thrust for 
different combinations of rotation and hand of the 
helix are shown in Figure 7. 

Forces on the worm, which is the driving member, 
are: tangential (computed from Equation 1); thrust, 
found from 
Fg = FP. cot 6 wes ~ (9) 
and separating force, given by 
* - tan a 
Sw : ...(10) 

sin 6 
where a normal pressure angle 


6 worm helix angle 


Forces on the gear are: tangential, thrust, and 
separating, found successively from the following three 
equations. 

T. Tw x E (11) 
Fi. = —Pw (12) 
a. = S. (13) 
where E = efficiency of worm and gear 
Efficiency is calculated from 

f tan 0) 


f + tan 6 


coefhicient of friction 


tan 6(1 
(14) 


where / 
Since the effect of efficiency in Equation 11 is to re- 
duce the value of P,, and efficiency of a well-designed 
properly lubricated worm gear set is quiet high, it 
may be ignored in many calculations. However, with 
extremely high ratios and coefficients of friction, the 
reduction in load may permit smaller bearings to be 
used on the gear shaft. asa 
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FIGURE 7. Thrust force direction for different worm 
gear sets. 
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NEW PRODUCTS 


To get complete information on these products, 
use the Reader Service Cards bound into this issue. 


Variable speed drive 

In this drive twin strands of single 
roller chain operate between a pair 
of facing wheels having a floating 
center disc. Effective diameter of the 


a\\\ LLL 


es, 


wheel faces can be altered during 
operation to change the ratio and 
output shaft speed, giving stepless 
adjustment between maximum and 
minimum settings. Called Type RS- 
33, drives are for capacities up to 
50 hp and ratios to 5.5:1. Five types 
are available, including models with 
input and output gears and integral 
foot-type motors. Drives of 3.8:1 and 
less can be directly coupled to a 
1750 rpm motor. 


Link-Belt Co., Chicago, Ill. 


Circle No. 200 om Reader Service Card 


Midget bearing 
For shaft sizes of 14 in., 5/16, % 
and 7/16 in., bearing is permanently 
lubricated and has a sintered bronze 
bushing. Other design points are easy 
installation in the end bell housing 
and elimination of oil lines, reser- 
voirs etc. Supplied to standard indus- 
try tolerances. 

Randall Graphite Bearings, Inc., 
Lima, Ohio. 
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Lubricant container 


To keep dirt out of the grease and 
grease off of your hands, 10 oz. plas- 
tic jars of Molykote G lubricant have 


46 


an applicator brush attached to the 
cap. A tube in the center of the jar 
serves as a storage well and is sealed 
against the grease by a fiber washer. 
Jar itself is oil-resistant and sealed 
by a synthetic rubber washer. 

Alpha-Molykote Corp., Stamford, 
Conn. 


Circle No. 202 on Reader Service Card 


Instrument flexible couplings 
Two types are available; Type MPC-| 
consists of two flanged aluminum 
hubs and nylon or stainless steel discs 
with V-grooves that are displaced 
90° with each other. These discs are 
fastened with stainless steel springs 
loading the ball pivots against V- 
grooves. Type MPC-2 has two cylin- 
drical aluminum hubs, each with two 
ball pivots attached. Hubs are at- 
tached to a pair of flexible phosphor 
bronze discs which hold and load 
the ball pivots. Overall dimensions 
of MPC-1 are % x 7% in.; MPC-2 are 
3/4 x VW in. 

Technology Instrument Corp., Ac- 
ton, Mass. 


Circle No. 203 on Reader Service Card 


Precision spur gears 
Twenty-eight varieties of Precision 
2 and 3 spur gears can be had from 
stock. Made of passivated stainless 
steel or anodized aluminum, the Pre- 
cision 3 gears come in pitches of 48. 
64, 72, 96, 120, and 200, all in 20 
pressure angles. This is said to be 
the first time that Precision 3 gears 
are available from stock. 

PIC Design Corp., East Rockaway, 
mE. 
Circle No. 204 on Reader Service Card 
Rigid coupling 


Known as the Sure-Grip No. 44, 
this coupling comes in five sizes with 


a shaft diameter range from 1% to 
5-7/16 in. Shafts are clamped by 
interchangeable tapered bushings so 
that no press or shrink fits are nec- 
essary. The precision-machined ta- 
per lines up the two shafts automat- 
ically as the proper torque is ap- 
plied. 

T. B. Wood’s Sons Co., Chambers- 
burg, Pa. 


Circle No. 205 on Reader Service Card 


Fan-cooled reducers 


A line of fan-cooled worm gear re- 
ducers uses the involute helicoid form 
of tooth for high load carrying ca- 
pacity and quiet operation. Other de- 


ADAPTABLE 

sign features include internal cool- 
ing channels formed by ribbing on 
the housing and positive lubrication 
of gears and bearings in either di- 
rection of rotation. The line covers 
12 sizes with center distances from 
1, in. to 8 in. and input capacities 
from .01 to 66 hp. Both adaptable 
and fixed base models. 

Foote Bros Gear & Machine Corp., 
Chicago, Ill. 
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Loader transmission 


A new heavy-duty version of a front- 
end loader transmission is designed 
to handle 350 ft-lb of engine torque, 
while providing increased hydraulic 
horsepower for bucket operation. 
The three-element torque converter 
has a stall ratio of 3.7:1 and gives 
an overall engine torque multiplica- 
tion of 29.6. Ratios for loader opera- 
tion are 8:1 in low, 2.9:1 in inter- 
mediate, and 1:1 in high. The trans- 
fer gear ratio is .659:1. Known as 
the CRT-3531, transmission weighs 
from 1170 to 1260 Ibs, depending 
upon options used. 

Allison Div., General Motors Corp., 
Indianapolis, Ind. 


Circle No. 207 on Reader Service Card 


POWER TRANSMISSION DESIGN 





= AYDRA-DRIVES BOE 


OFFERS ALL THESE MAJOR ADVANTAGES 


L-POWER SHIFT TRANSMISSIONS 
for equipment up fo 175 h.p. 


wegen C1) (2) (3) (4), 


4 speeds forward and re- 
verse. All power shifted! 
Provides maximum 
horsepower to load un- 
der all load conditions. 


IN FUL 











Integral design. Torque 
converter, transmission, 
oil passages, valving and 
oil sump are in one com- 
pact housing—7'2” shorter 
than comparable models. 








Triple pump drives — Al- 
low implement and steer- 
ing booster pumps to be 
installed close to the oil 
reservoir. Installation 
and maintenance costs 
are reduced. Single pump 
drive is also available. 








Full disconnect provides 
four combinations of split 
drive .. . from torque on 
both shafts, to both shafts 
in disconnect. 








Rockwell-Standard’s new model Hydra-Drives Full Power Shift Transmission is 
DESIGNED designed for specialized equipment, such as front end loaders, fork trucks, scrapers, 
FOR crane carriers, rubber tire tractors and military vehicles. 
5 The Hydra-Drives BDB offers easier servicing and maintenance. There are fewer 
SPECIALIZE moving parts and bearings. The simple, rugged countershaft design and 
EQUIPMENT spur gears simplify maintenance. ’ 
A larger CBD Transmission is also available for equipment up to 250 H.P. 


A tritther FROMM ROCKWELL-STANDARD Rg 


CORPORATION 
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PRODUCTS continued 


Electro magnetic disc clutch 


An addition to a line of multiple 
disc clutches has the friction ele- 
ments placed on the outside diam- 
eter of the magnet body. Result is 


f 


a longer torque arm for a given size 
unit and a comparatively greater 
friction area. Friction discs for 2, 4, 
and 6 surface models can be adjusted 
to compensate for lining wear. Driv- 
en member or clutch cage is flanged 
for attachment to driven mechanisms 
or can be adapted to through shaft 
drives with ball bearings or bronzed 
bush mounting. Sizes are 7, 9, 13 and 
15 in. diameters with torque ratings 
up to 4000 lb-ft. 

Stearns Electric Corp., Milwaukee, 
Wis. 
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Self-wicking lubricant 


This material is a combination of oil 
and minutely particled cellulose fibers 
which resembles grease but is more 
than 85% fine lubricating oil. Called 
Permawick, it can release and reab- 
sorb oil to maintain the bearing oil 
film. Used in sleeve bearings, it oc- 
cupies less than half the volume of 
felt wick and oil dam reservoirs and 
can be injected automatically during 
bearing assembly. Bearings contain- 
ing this oil and wick combination 
have performed well at continuous 
temperatures to 200 F and under high 
loading. Pour point is —25 F. Also 
recommended for sintered bearings. 
Permawick Co., Detroit, Mich. 
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Angular motion transducer 
Transducer is the Metrisite type 
which uses a three-legged magnetic 
core with a coil around each leg. 
Identical secondary coils are con- 
nected in series opposition. The cen- 
ter leg has an air gap in which a 
lightweight, non-magnetic armature 
moves. When an ac input energizes 
the center primary coil, the magnetic 
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Bi METRISITE 
ae = 


field in both loops of the core induces 
a voltage in the secondary coils. With 
the armature centered, the magnetic 
fields are symmetrical and induced 
voltages in the secondary coils are 
equally opposed. Output is zero. 
Slightest movement of the armature 
off center produces an imbalance of 
the two fields resulting in an electri- 
cal output signal equal to the differ- 
ence in voltage between secondary 
coils. Output is directly proportional 
to armature movement. Designated 
Type 34A, unit measures angular mo- 
tions up to plus or minus 40° with 
better than 0.25% linearity. 
Brush Instruments, Div. of Clevite 


Corp., Cleveland, Ohio. 
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Motorized speed reducer 


For applications that need a light- 
duty compact motorized reducer, the 
MW109 Ratiomotor is a standard 
stock model that offers output speeds 
from 1.9 to 70 rpm. Reducer is worm- 
geared, parallel drive model. Motor 
comes with ratings of 1/20 hp or 
.035 hp. 

Boston Gear Works, Quincy, Mass. 
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Lightweight dc motor 

Originally designed to drive a mis- 
sile pump, motor features a flame 
quenching device that permits great- 
er heat dissipation and a higher out- 
put rating for a given motor frame 
size. Construction details include in- 
tegral cooling fan, precision ground 


ball bearings, steel insert bearing lin- 
ers, radio noise filter, square frame 
construction for reduced size, and 
explosion proof construction. Per- 
formance data gives 4 hp at 8500 
rpm continuous duty, 6 hp at 7300 
rpm intermittent duty for a 26.6 in- 
put voltage. An_ electro-magnetic 
clutch-brake and reduction gearing 
are optional. Overall length is 10.94 
in., width is 6 in. 

Hoover Electric Co., Columbus, 


Ohio. 
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Contact seal 


Seal is for use with the “L” Series 
bearing units. It consists of a three 
part assembly that presses on the 
ID of the outer race. The inner fling- 


er rides in close running clearance 
with the OD of the inner race. The 
outer flinger is a solid circular ring. 
These two flingers hold in position 
a Buna N coated fabric washer that 
has an interference fit on the OD 
of the inner race. The L and SL 
bearings and L bearing units are 
available in the following shaft sizes: 
34 in., %, 15/16, 1, 1-¥g, 1-3/16, 1- 
14 (special), 1-14 (standard), 1- 
5/16, 1-34 and 1-7/16 in. 

Sealmaster Bearing Div., Stephens- 
Adamson Mfg. Co., Aurora, Ill. 
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Low-cost proximity switch 


Design of the switch is based on a 
spring-loaded beam pivoted against a 
magnetic force. Differential between 
on and off position is approximately 
.008 in. Coil spring maintains high 
pressure so that beam cannot dwell 
between on and off. Repeatability is 
within .001 in. The switch may be 
actuated by objects moving either 
axially or tangentially and may also 
be keyed to a selected contour or 
oriented magnet for switching across 
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Controlled single or multiple cycling within a wide 
range of speed 

Clutch and brake in a single synchronized unit 
Adaptable to mounting on crank, cam or drive 
shaft for flywheel or geared applications. 

Can be used with flywheel, gear or drive-spidjr 
and mounted outboard or between bearings. 
Constant or variable clutch torque. 
Compact, space-saving, easily installed. 

Minster Electrical Controls to your requirements. 


Write for OEM Clutch Bulletin CFC-54. 


a larger gap. Contacts are rated at 6 
amps at 110 v, resistive load and 3 
amps at 220 v. for nominal life, thus 
requiring no separate power supply. 
Dimensions are 13/16 in. OD and 
21% in. long. 

Tann Controls Co., Div. of Tann 
Corp., Detroit, Mich. 
Circle No. 214 om Reader Service Card 


a“ 
Combination 
Control synchros 
Precision 3-minute control synchros 
engineered to MIL-S-2335, 12472, Clutch and Brake 


16892, 20708A are in regular pro- 
duction. Also available are synchro 
transformers, transmitters and differ- Fast Acting + Perfectly Synchronized 
ential transmitters in all sizes from 
11 through 23, each with maximum 
electrical error of plus or minus 3 


Air-Operated - Compact 


minutes. oro Cross section 
, P -~ 7 , Nn ‘ f part 
Vernitron Corp., Long Island, N. Y. x J 4 : > aeten 


Wo 
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Gravity-feed oiler ( Sy, | aS 


needle valve adjustment that can be 
locked by a knurled ring nut once 
the flow rate has been fixed. Other 


AIR IN—CLUTCH ENGAGED—(brake off) AIR QUT —BRAKE APPLIED—(clutch disengaged, 


A low cost gravity-feed oiler has a —_ be ¥ 


ali 


PRESS A Minster clutch conversion is the most profitable 
way to increase press efficiency. It eliminates down- 
CONVERSION time . . . reduces maintenance and parts replace- 
ment .. . increases die life . . . reduces operator 
fatigue... improves safety and increases production 
Minster conversion units, made by a press manu- 
facturer who knows your problems, are standard 
clutches individually applied to your press. Complete 
with flywheel and shaft, ready to drop in place. 
Thousands in daily use. 


Write for Clutch Conversion Booklet CC57. 


THE MINSTER MACHINE COMPANY - MINSTER, OHIO 


features are a toggle lever shut-off 
and a sight feed window to check 
the oil delivery rate. Comes with both 
glass and unbreakable plastic reser- 


voirs. 
Gits Bros Mfg. Co., Chicago, Il. 4 NSTE R 
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e What is this writer trying to say? «1, instances ot 
mobile applications where fluid temperature due to intermittent 
operation and continued exposure remains low, a high-viscosity- 


index, low-pour-point fluid would be mandatory for reliable oper- 
ation.” 





e What he wants you to know is this: «yfachines 


used outdoors in winter need oil that isn’t affected by the cold.” 

Well if that’s what he meant, why didn’t he say so? Good ques- 
tion. The reason you have to hack your way through doubletalk 
in some technical and business magazines is that writing things 
clearly and simply is hard work—a lot harder and much more 
expensive than putting them down in technicalese (the special 
language of engineers and longhairs.) The odd part of this prob- 
lem is that even the longhairs who write technicalese don’t like . 





to read it. That is why the articles in this magazine have been 
distilled. 


Distilled Writing gives you facts without fluff 


Distilled Writing is 
the registered service 
mark of The Industrial 
Publishing Corporation 


Our research department told us that we—like other publishers— 
were taking too much of our space and your time to get the facts 
across. That’s where Distilled Writing comes in. 


e@ WHAT'S DISTILLED WRITING? It's copy with the extra 

words squeezed out. It gives each article exactly as much space as 

it really needs . . . not one line more! This isn’t a digesting proc- 

ess: all the facts are still there, but the verbiage is gone. For ex- 

ample, we take this kind of writing . . . and distill it to this: 
eliminate unwanted vegetation kill weeds 


It is used to rupture missile It makes missile frames 
frames in flight to initiate explode in flight. 
aerodynamic distintegration. 

formation of iron oxide binding rusted together 

the two surfaces 


e HOW WE DEVELOPED DISTILLED WRITING. First we 
hired Dr. David Kinsler to head up our distilling on a fulltime 
basis. He works with all our editorial staffs, teaching sharp, con- 
cise writing. Second, we retained Robert Gunning, the top author- 
ity on readable writing, as our consultant. Third, we put every 
line of copy—whether staff-written or by an expert in the field 
through the distilling process before it goes to the printer. Our 
whole editorial effort is aimed at telling the story brightly, clearly, 
briefly. 


@ WHAT DOES THIS MEAN TO YOU? The story that used 
to take four pages is now told in two or three. Shorter articles 
mean more of them in each issue. You get more information for 
your reading time and you don’t have to dig it out. It takes more 
work for us to do it, but Distilled Writing pays off in the time 
it saves for our busy readers. 
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PRODUCTS continued 


Pneumatic pulley regulator 

Regulator operates from process in- 
struments in the 3 to 15 psi signal 
range, to obtain speeds which are 
varied, maintained or repeated with 
the signal pattern. Speed flexibility 


makes possible continuous process 
control. Available in ratings to 25 
hp in speed ranges to 10:1. 

Lewellen Mjg. Co., Columbus, Ind. 
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Center flange bearings 

The new series covers three basic 
sizes of heavy duty self-aligning bear- 
ings. Ball units can be either pressed 


steel or cast iron sleeve type. Mount- 
ings are made from 13 gauge steel 
and are interchangeable with ball 
bearing flange units. Bolt holes can 
be varied in size, shape and number 
to meet special requirements. All 
standard shaft sizes are available 
from 1% in. to 1 34 in., with a choice 
of oil or grease lubrication. 

Triangle Mfg. Co., Oshkosh, Wis. 
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Magnetic particle clutch 

An improved version of the Model 
622-A Magneclutch has a redesigned 
powder slinger which uses a higher 


percentage of the powder and gives 
more stable torque characteristics. 
Higher grade bearings and powder 
seals should insure longer life under 
continuous duty. Operating data gives 
a rated torque of 10 lb-ft, non-excited 
drag torque of 0.05 lb-ft. Coil power 
at 63 vde, 0.20 amp., is 18.0 watts. 
Maximum recommended operating 
speed is 7000 rpm. The new clutch 
weighs a third less and costs a third 
less than former models. 

Vickers Inc., Electric 
Div., St. Louis, Mo. 
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Products 


Big universal joint 
The largest universal joint ever to 
come off the company lines, it’s called 


the Blood Brothers Model 150WB. 


Maximum torque capacity using a 
safety factor of 10 to 1 is 162,000 
in.-lb, with a breaking factor of 600,- 
000 in.-lb. Swing diameter is 1314 
in. Joint can be disassembled by re- 
moving four bolts. Available as a 
plain joint, double joint, or assembly. 

Rockwell-Standard Corp., Univers- 
al Joint Div., Allegan, Mich. 
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Plastic bushing 


A rapid-locking plastic bushing is a 
simplified device for assembly of 
parts which rotate, pivot, or rock. 
It’s made in one piece and, as it is 
inserted into the moving part, it 
automatically snaps onto the axle. 
There’s no need for a separate hold- 
ing device, as the bushing combines 
journal and thrust collar. 

M-H Standard Corp., Jersey City, 





ELECTRONIC 


ENGINEERING 


GIVES PRECISE 
MOTOR SPEED 
CONTROL 
1/100 — 10H. P. 


Modern industriol electronic en- 
gineering has been coordinated 
with electric motor design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled ‘Thyratron” 
tubes ore utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power 
Patented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


De DIV. of ~ ELECTRO DEVICES, Inc. 


N. J. 4 Godwin Ave., Paterson, N. J 
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Circle No. 23 on Reader Service Card 
51 


AUGUST, 1960 





PRODUCTS continued 


Tiny electric brakes, clutches - 
Less than 1 in. in diameter and 7% 
in. long, models RF (brake) and SF 
(clutch) are for equipment requiring 
rotary drives which cycle automatic- 
ally or by remote control. An ener- 


gized field transmits torque to the 
armature through a rotor (clutch) 
or through a friction face mounted 
directly to the field (brake). The 
field is always stationary, needs no 
slip rings or brushes to supply cur- 
rent. Current is 28 or 90 vde. The 
armature floats axially on a separate 
hub and has a square drive which 
distributes the load evenly on large 
flat bearing surfaces. Unit is flange- 
mounted. For power drives rated up 
to 1.5 Ib-in. 

Warner Electric Brake & Clutch 
Co., Beloit, Wis. 
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Shield material 
Called Alu-Flex H. T., it is a sili- 


cone rubber with aluminum mesh. 
Designed to prevent radio frequency 
energy escaping from containers with 
RF emitting apparatus, it gives air 
and fluid sealing for temperatures 
from 500 to —65 F. Made in any 
size or shape gasket, seal, shim, ring, 
etc., in two thicknesses, .016 and 
.020 in. 
Auburn 
Conn. 
Circle No. 223 on Reader Service Card 


Mig. Co., Middletown, 


Teflon piston rings 


Rings are made from processed car- 
bon-filled Teflon. Thermal stability 
is high, with a continuous service 
temperature range from —420 to 500 
F. For use where lubrication is im- 
possible, such as processes involving 
gases or non-lubricating liquids, 
these rings will imbed hard particles 
without damage to cylinder or ring. 
Available in different designs, in- 
cluding butt joint, step joint, scarf 
cut, or solid design. Matched rider 
rings also available. 
Garlock, Inc., Palmyra, N. Y. 
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Winder drive 


A winder for paper, plastics, tex- 
tiles, rubber, wire, etc. has a drive 
unit that controls tension by hydrau- 
lically maintaining an internal bal- 
ance of torque between the hydraulic 
circuit and the roll being wound. The 
varying torque created by roll build- 
up is compensated for in the hydrau- 
lic circuit. A scale shows torque. 
Sealol, Inc., Providence, R. I. 
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Timing screws 


Screws are designed to pick up con- 
tainers from a conveyor, move them 
under controlled acceleration and 
speed, and discharge them at re- 
quired spacing. Screw form matches 
that of the container as well as the 
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LUBRICATES 
e@ ROLLERS 

e BUSHINGS 
e@ BEARINGS 
INSIDE & OUT 


~ CHAIN LUBE” 


GOES ON LIKE OIL—STAYS LIKE GREASE 


Se ae 


SIMPLIFY YOUR 
RIGHT ANGLE POWER 
TRANSMISSION 


PROBLEMS... | 
—_% ne 
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e DRIP 
e@ FLY OFF 
@ DRY OUT 


IT’S WATERPROOF. THE PERFECT LU- 
BRICANT FOR ALL CHAIN SIZES. ASSURES 
LONG, TROUBLE-FREE PERFORMANCE— 
LOWER MAINTENANCE COSTS. COMBATS 
RUST AND MOISTURE. 


THE McGLAUGHLIN OIL CO. 


3750 E. Livingston Ave. Columbus 13. Ohio 


FREE SAMPLE CAN SENT WHEN REQUESTED ON 
COMPANY STATIONARY 
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YOUR DESIGN DESERVES THE CROWN GEAR “PACKAGE” 
¢ Totally enclosed Aluminum Alloy Housing 
¢ 316 Stainless Steel Shafts ¢ Double Sealed Ball 
Bearings ¢ Hardened Steel, Spiral Bevel Gears 
© Choice of 4 or 5 Mounting Positions ¢ Ratings 
from 1, through 2 H.P. ¢ 1:1 or 2:1 Ratio optional 


Contact your local distributor or 
write direct for new catalog .. . 


’CROWN GEAR 
320 PARK AVE., WORCESTER 10, MASS. 


A Division of Harrington & Richardson, Inc. 
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NEW FALK EQUI-POISED MOTOR MOUNT —= iii) 


gives unequaled economies plus convenience 


MOUNT REDUCES BEARING LOADS 
ON A DRIVEN MACHIN 


Motor—15 hp, 1750 rpm, Frame 
284U, Weight—320 lb. 

Sheave diameters—6.6/9.4 

Driven machine— belt conveyor 
with 24” center distance be- 
tween headshoft bearings. 


Weights of 307524 Shaft Mounted 
Drive, sheaves, and V-belts are 
eliminated from calculations 
because they remain constant; 
do not affect the comparison. 


HOW A FALK 5, BEARING MOTOR 





GIVEN: 


WITHOUT FALK MOTOR MOUNT 


R, HEADSHAFT 
BEARING 


“14h —f 
HEADSHAFT BEARING R> 


oud 


Torque at motor shaft = 63,025x15 hp=540 Ib-in. 
1750 rpm 

Belt pull (P)}=540 Ib-in. x 1.5 Load Connection 

3.3° Factor 

=246 Ib 
R=246 Ib x (24" + 14.5")=395 Ib 
24” 
R:=246 Ib x 14.5"=149 Ib 
24” 

(Check: 395 Ib—149 Ib=246 Ib) 


WITH FALK MOTOR MOUNT 


W =320 LB. 


R, HEADSHAFT 
BEARING 


HEADSHAFT BEARING Ro 


* 
P= ZERO REACTION AT HEADSHAFT BEARINGS 


V-belt pull has zero reaction on headshaft bear- 
ings. Therefore— 
R=320 Ib x (24” + 2")=347 Ib 
——a 
R,:=320 | Ib x 2 x 2"=27 Ib 
eo ee 
(Check: 347 Ib—27 Ib=320 Ib) 


Falk’s new EQUI-POISED* Motor Mount is a 


rigid, all-steel weldment, pre-drilled for bolting standard 


NEMA foot-mounted motor (1/2 to 30 hp) directly to the 
steel frame of Falk Shaft Mounted, Flange Mounted and 
Screw Conveyor Drives. With it, motor can be mounted in 
almost any position around perimeter of reducer. 


("Balancing of forces.) 


Substantial Savings for You 


It saves engineering time required to design special motor bases and founda- 
tions...saves cost of lak labor and materials required to build special motor 
foundations...and sa saves on equipment costs by using a quality stock com- 
ponent. Further, its quick installation and easy maintenance mean added 
cost savings. The Motor Mount is a space saver, too. Where restricted space 
is a factor, ability to mount motor in any of several positions is an important 
convenience... For information on range of sizes, dimensions, etc., contact your 


Falk Representative or Distributor—or write direct for Bulletin 7100. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 


MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 


a good name in industry 


Representatives and Distributors 
in most principal cities 
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PRODUCTS continued 


machine pitch requirements. Power 
is from the takeoff of the packaging 
machine drive to assure synchroni- 
zation. They can also be used as line 
dividers for line synchronization. 
Arthur Colton Co., Detroit, Mich. 
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Universal joint coupling 


A close-coupled double universal 
joint coupling is of all-metal con- 
struction, corrects angular and paral- 
lel misalignment, and has no back- 
lash. Eight models are available for 
stock bores from 1 to 1%% in. Rat- 
ings per 100 rpm range from 1/40 
to 3 hp. Dimensions from 7/8 in. 
long by 17/32 in. wide to 7 in. long 
by 534 in wide. 

Olson Industrial Products, 
Wakefield, Mass. 
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Flexible shaft couplings 


Made of \% in. and *% in. diameter 
flexible 
couplings will operate at tempera- 
1000 F. 


stainless _ steel core, these 


tures to Squared stainless 


steel sleeves are put on the ends to 
engage the drive and also to allow 
for slight changes in length due to 
varying torques. Total length can be 
varied to suit the application. Coup- 
lings are intended for controls where 
temperatures are too high to use hy- 
draulic controls. 


Stow Mfg. Co., Binghamton, N. Y. 
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Steam hose 

Named White Line Hose, it uses an 
extruded Teflon 
reinforcing 


innercore, bronze 
braid, and 
brass swaged fittings. The braid de- 
sign allows maximum flexibility with 
long fatigue life and high burst pres- 


wire solid 


sure. 
Titeflex Inc., Springfield, Mass. 
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Triple purpose clutch 

This unit combines the function of 
a clutch, adjustable torque selector 
and variable starting time delay. In 


essence it’s a centrifugally-operated 
clutch which may be adjusted both 
for maximum torque transmitted and 
for time delay in picking up the 
driven load. Starting load is com- 
pletely eliminated. If the driven 
mechanism is overloaded, the over- 
load is soaked up by the clutch which 
can be set not to exceed a prede- 
termined torque transmission. Models 
available for direct connection, for 
V-belt or flat belt drives, in sizes 
from 3 to 2000 hp. An integral brake 
drum can be provided or motor can 
be reversed to act as brake without 
damage to the drive. 

Olme Precision, Inc., Portsmouth, 


Ohio. 
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Shaft position encoders 


A line of size 18 shaft position-to- 
digital encoders uses the disc-and- 
brush principle to convert shaft posi- 
tion data into accurate binary read- 
out. First model in this line is a 13- 


bit type with a resolution of 128 
counts per input shaft revolution and 
a full scale capacity of 8192 counts. 
Identified as Model 773. 
7.6 0z., has a starting torque of less 
than 0.2 oz.-in. and a moment of 
inertia of 0.0480 oz.-in. Both serial 
and parallel readouts are possible. 
Librascope Div., General Preci- 
sion, Inc., Glendale, Calif. 
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it weighs 


Governor controlled brakes 


Built for continuous heavy duty, 
these brakes are said to withstand ro- 
tational speeds to 2400 rpm and high 
air pressures without affecting opera- 
tion of wear rate on the shoes. The 


built-in. governor control reduces 
torque output as rpm increases by 
use of counterweights in the shoe 
assembly. Company produces air and 
water cooled models in two different 
Shaft end or flange type 
mounting available. and permanent 
or adjustable bases. 

Horton Mfg. Co., Ine., 
polis, Minn. 


series. 


Minnea- 
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Small ac motors 

Sixteen hp ratings are offered be- 
tween 1/100 and 1/3 hp for con- 
tinuous duty at 115 v., 60 cycles. 


The line gives a choice of two, four 
and six pole speeds and capacitor 
start induction run, split phase, per- 
manent split capacitor, or polyphase 
design. Motors come in four frame 
sizes and with round body, resilient, 
or rigid mountings. The double-end 
ventilating system uses fans cast in- 
tegrally with the rotor. Other fea- 
tures include Mylar insulation, double 
sealed ball bearings, or self-aligning, 
porous bronze sleeve bearings with 
felt packing as a lubricant reservoir. 

Robbins & Myers, Inc., Springfield, 
Ohio. 
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Small accelerometers 

Three-axis and two-axis models are 
available. The model 
weighs about 4% lb and is approxi- 
mately 21% in. in diameter and 2 in. 
long. It provides information on lin- 


three-axis 


ear acceleration along three different 
axes, The about 
214 in. diameter and 2 in. long, and 
weighs four tenths of a pound. Both 
accelerometers can be furnished in 
hermetically-sealed cases 


two-axis unit is 


with a 
choice of mountings and connectors. 
They will withstand —65 F to 180 
F, 100% relative humidity, shock of 
75 G for 6 milliseconds on any axis 
and acceleration of 75 G on any axis 
without damage. 

Humphrey, Inc., San Diego, Calif. 
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Is one of 
these 4 
Drive 
Problems 
YOURS 


You need 


GLEASO 


Torque converter 

Converter uses air cooling on 10 to 
without auxiliary 
heat exchangers or 
9-in. wheel and is 
rated up to 80 lb-ft. torque input. 
Stall torque ratio is 1.7 to 1. The 
unit fits a standard SAE No. 4 fly- 
wheel housing, weighs 73 lb. Air 
flow comes from fins cast on the out- 


15 hp engines 
lines, 


fans. It has a 


coolant 


side surface of the impeller housing. 
Internal oil circulation is by pressure 
differential. 

Clark Equipment Co., Automotive 


Div., Jackson. Mich. 
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Flexible couplings 


Two heat-treated aluminum flanges 
with steel drive pins molded-in are 


TORMAG ~ 


Magnetic DRIVES 


Here's dependable drive protecti 


n that can save 


you money. The new GLEASON-TORMAG Mag 


netic Drive on your equipment provides frictionless 


shockless drive, 
high-slip or continuous stall 
cushioned starts, a < 
achieved in no 
Uniquely 
operating 
permanent 


full operating loads. No power 
loss in fluids, or particles or 
mechanical friction. Can be 

as an in line or take 

drive with flexible couplings, chains, 
sprockets, belts. Standard sizes 
range from 1 to 10 H.P., at 1750 
RPM. Also Custom-engineered in 
fractional, and up to 30 H.P 
Write on company letterhead for 
new catalog No. TP260 


TORMAG DIVISION 
GLEASON REEL CORP. 
740 N. Plankinton Ave., Milw. 3, Wis. 
Representotives in Principal Cities 
in U.S. and Canada. 


simple in 


Circle No. 36 om Reader Service Card 


AUGUST, 1960 


controlled 
operation, smoother 
ombination of advantages 
other type of ar 
design 
through eddy currents 
magnets, GLEASON-TORMAG Drive 


delivers high efficiency at ratec 


dependable 


torque, 


and construction, 


developed by 


horsepower under 


cr---- 


THE ALPHA-MOLYKO 
ve., Stamfc 


65 Harvard A 
Ple 
Lubr 


“ 


NAME - 


joined by a laminated fabric and 
synthetic rubber disc. This compound 
will withstand 
tures to 700 F. Heavy-duty discs have 
woven nylon laminations. Bore sizes 


operating tempera- 


from % to 34% in., hp ratings at 
100 rpm from 0.25 to 7.12 hp. All 
couplings are balanced for opera- 
tion at or above 3000 rpm, depend- 
ing on size. No lubrication is re- 
quired. 

Gelder Coupling Div., Van Gelder 
VU fg., Inc., Oakland, Calif. 
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Instant-reversing motor 


Motor features a built-in safety re- 
verse switch actuated by a prede- 
termined resistance. Full power can 
be switched in either direction. Con- 
trol is by manual or automatic limit 
switches with control box connections 
for electronic signal equipment. 
Ratios of 20:1] 30:1 are 
available with worm gear reduction 
Called the 
Gear-O-Matic, its designed for 


through 


in the motor end bell. 
powering doors, ventilators, and sim- 
ilar equipment. 

Franklin Electric Co., Inc.. Bluff- 
ton, Ind. 
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Industry’s 


NEWEST 
Production 
TOOL 


MOLYKOTE 
os 


LUBRICANT 


@ ALMOST 100% SAFETY AGAINST GALLING 
AND SEIZING WITH ALL BEARING METAL 
COMBINATIONS 


@ ELIMINATES STICK-SLIP, METAL PICK-UP 
AND DISTORTION IN PRESS FITTING 


@ REDUCES WEAR-IN TIME AND DAMAGE IN 
NEW OR REBUILT MACHINERY 


@ THE HIGHER THE LOADS, THE GREATER THE 
MARGIN OF SUPERIORITY OF MOLYKOTE G 

Write for your free sample of MOLYK BRICANT 

today. We will also se 

126 which giv 

CORPORATION 

Phone Flresid 


TE CORP 
ord, Conn 


ase send me a free sample of your MOLYKOTE G 





COMPANY 


ADDRESS 
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PRODUCTS continued 


Midget air cylinders 
\ line of midget cylinders offers 6 


models with stroke sizes of 1, 2, 
3, 6, 9, 12 in. All models are double- 


acting, have 1-in. bores, and are suit- 


able for air pressures up to 125 psi. 
Body, piston, and end plates are 
brass. 

A. Schrader’s Sons Div., Scovill 
Mfg. Co., Brooklyn, N. Y. 
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Fan-cooled reducers 

The Series S-13 reducers feature fin 
and fan cooling and are said to de- 
liver up to 80% more capacity than 
non-ventilated models of similar size 
Unit is worm and gear type for hor- 


izontal right angle drive with the 
worm below. Design advantages are 
heavy-duty ball bearings in all shafts, 
shorter center distance between 
worm and gear and improved heat 
dissipation. Sizes range from 1.33 in. 
to 5.5 in. center distance. Horse- 
power ratings from 1/16 to 18 hp. 

The Ohio Gear Co., Cleveland, 
Ohio. 
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Hydraulic pump 
This pump is designed for contin- 
uous operation at speeds up to 50,000 
rpm and reduced life operation up to 
75,000 rpm at discharge pressures 
to 3000 psi. Pump comes as a com- 
plete assembly or in cartridge form 
for integration into hydraulic power 
packages. Available in capacities 
from .2 to 11.5 gpm. 

Parker Aircraft Co., Los Angeles, 
Calif. 
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Thermostat 

For use as either an on-off control 
or a high temperature alarm, this 
model M-1C thermostat works by dif- 


ferential expansion of solids. It is 
said to be extremely reliable. Nine 
models are available, with adjustable 
temperature ranges of 0-250 to 900- 
1200F. Electrical rating of the 
standard switch is 5 amp., 125-250 
vac, or 3 amp., 30 vde. Switch action 
is single pole, double throw. 

Burling Instrument Co., Inc., Chat- 


ham N. J. 
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Tube-cooled motors 


Tubes form an air-to-air heat ex- 
changer. This protects the motor 
against moisture, oil vapor, dust, and 
chemicals. Intended for bad environ- 


Mr. W. C. Guenst, Jr. of Master Etching Company, Wyncote, Pa. says: 


“General Electric's Polydyne Drive 
Adds Three Important Sales Features 


To Our Product” Accurate speed control, wide speed 


range and fast speed-changing capabilities mean time savings and better 


printing plates for users of Master Etching Machine Company’s powderless etcher. 


These features, along with compact size, low 
maintenance and operating simplicity, have made 
Polydyne drives the EXCLUSIVE choice of 
Master Etching Company for the mechanical 
adjustable speed drive on their model M-32 etcher. 

With Polydyne drives you can get a wide range 
of process speeds and adapt machine speed to meet 
requirements of different operations with fewer 
machines—straight from a-c power. 

Why not-investigate the advantages of using a 
Polydyne drive on your equipment? Polydyne 


drives are available from 4 to 25 hp with output 
speeds from 4200 to 5 rpm in a wide variety of 
configurations and enclosures. 

For more information, contact your G-E Ap- 
paratus Sales Office or Distributor, or write for 
Bulletin GEA-6806, Section 854-04, General Elec- 
tric Co., Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 
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mental conditions, these motors range 
up to 2000 hp and are built in stand- 
ard enclosed or explosion-proof cas- 
ings. Other features include capsule- 
type split sleeve bearings and pressure 
lubricating level 
indicators. 

Louis Allis Co., Milwaukee, Wis. 
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system with oil 


Limit stop 

This instrument is designed to pro- 
tect servo components which have 
limited rotational characteristics. 
Manufactured in BuOrd Sizes +5, 


Compact, low maintenance ‘Caretea Electric Poly- 
dyne drive (insert) gives the Master Etching Ma- 
chine a wide speed range and accurate speed con- 
trol—features that build strong customer preference. 


6 
Ey 





#8, #11, #15, #18. (Size #8 
shown, has a non-adjustable limit 
stop range 0° to 12,720° 

Sterling Precision Corp., Instru- 
ment Div., Port Washington, N. Y. 
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Cable ties, clamps 


Nylon cable ties and clamps can 
be installed or released in seconds 
without special tools. A tiny quick- 
release lock opens by finger-tip pres- 
sure. For wire harnesses from 14 in. 
to 134 in. An extra long type is avail- 
able for bundle diameters up to 31% 
in. 

Panduit Corp., Midlothian, Ill. 
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High temperature motor 


Basic materials of this motor are de- 
signed to withstand temperatures 
from —65 F to 600 F. Windings are 
nickel-clad copper wire, insulated by 
impregnated glass. Bearings, stator 
plating, soldering, etc., have also been 
treated to maintain reliability at high 
operating temperatures. 

Airborne Accessories Corp., Hill- 
side, N. J. 
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General Electric 
Polydyne Drive 


All-motor 
Gear Motor 


Non-gall slip clutch 
The friction plate gear is mounted 
on a ball bearing which eliminates 


galling even after long periods of 


slippage. A stainless steel bushing 
between the adjustment clamp and 
the torque spring protects the othe: 
most critical galling point. Friction 
plate itself is made of Delrin which 
offers a smoother and more uniform 
torque. Gears have pitch diameters 
from 0.750 in. 2.000 in., 
with pressure angles of 1414 


Amityville. 


through 
or 20°. 


Dynamic Gear Co.., 


es 
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General Electric Offers a Complete Line 
mn of low-speed Drives 1/8 to 200 HP 


Select from G.E.’s PLUS 
compact mechanical power transmission 
equipment! A full range of ratings is 
available—many directly from stock. 


LINE of 


—- gs 


Right-angle Shaft 
Gear Motor 


ea) 


Shaft-mounted 
Speed Reducer 


Integral-type 
Gear Motor 


Footed Speed 
Reducer 


General Electric would like to help solve 


your specialty mechanical 


power trans- 


mission problems. 

For further information write: 

Mr. C. R. Andersen, Mgr. Product Planning, Gear 
Motor & Transmission Components Department, 845 
E. 25th Street, General Electric Co., Paterson, N. J. 
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LITERATURE on drives and components 


To get free copies of the following literature, 
use the Reader Service Cards bound into this issue. 


PILLOW BLOCKS... of strap- 
type design are compact, economical 
and easy to mount. Supplement to 
Catalog No. 57 includes complete 
specifications, part numbers, and sizes 
series—1440, 1540, 
and 1640. Randall Graphite Bearings, 
Inc., Lima, Ohio. 
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of three new 


AXIAL PISTON PUMPS... both 
constant and variable volume models 
of the 30, 40, and 60 Series pumps 
are dealt with in 8-page Bulletin 203. 
Illustrates performance and torque 
curves and gives a ratings chart for 
both pumps and fluid motors ranging 
in maximum pressure from 3500 to 
5000 psi. Denison Engineering Div., 
{merican Brake Shoe Co., Columbus, 
Ohio. 
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VARIABLE SPEED DRIVES .. . for 
capacities to 50 hp and ratios to 5.5:1 
are the subject of 6-page Folder 2874. 
Stepless speed adjustments are made 
by altering the effective diameter of 
facing wheels that are connected by 
a twin-strand, single roll chain. Also 


illustrates types of assemblies, sizes 
available, speed variation ratios and 
selection data. Link-Belt Co., Chicago, 
Ill. 
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INDUCTION HARDENING 

for the teeth of large gears increases 
the strength-hp rating and gear serv- 
ice life. Bulletin No. 100 highlights 
advantages and shows facilities for 
this new hardening method. Philadel- 
phia Gear Corp., King of Prussia, Pa. 
Circle No. 303 on Reader Service Card 


AC MOTOR CATALOG .... has 
56 pages covering complete pricing 
and dimensional data on motors 
ranging from 14 to 200 hp. Describes 
modifications and contains a special 
section on motor selection and ap- 
plication. Sterling Electric Motors, 
Inc., Los Angeles, Calif. 
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SCREW CONVEYOR DRIVES... 
details on a new series for applica- 
tions in range from ¥% to 30 hp, 
giving output torques to 21,000 lb-in. 
are presented in Bulletin 7106. De- 
sign features and accessories are de- 
scribed. Technical data includes selec- 
tion information, NEMA motor di- 
mensions and nominal sheave ratios 
for typical unit ratios and conveyor 
speeds. Falk Corp., Milwaukee, Wis. 
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ADJUSTABLE-PITCH SHEAVES 
... Bulletin No. 6102 has been revised 
to provide additional data and new 
list prices on the SVS sheave. A turn 
of an adjusting screw gives you the 
desired pitch diameter with the SVS. 
Eight pages, letterhead size. T. B. 
Wood’s Sons Co., Chambersburg, Pa. 
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RELAY CATALOG .... lists over 
20 leading relay manufacturers’ lines 
with complete description and prices. 
A thumb-indexed table of contents 
speeds your finding of any relay re- 
quired. Relay Sales, Inc., Chicago, 
Ill. 
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ADJUSTABLE SPEED DRIVE... 
magnetic drives in ratings from 75 
hp to 4000 hp feature a simplified 
design with few moving parts and 
provide versatile performance over 
an automatically regulated 20:1 
range. Bulletin No. 3650 gives com- 
plete details. Louis Allis Co., Mil- 
waukee, Wis. 
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POLY-V BELT DRIVES... are said 
to provide twice the tractive surface 
per inch of sheave width of conven- 
tional drives. Four-page service book- 
let outlines design advantages, gives 
specifications, sheave diameters and 
condensed hp rating tables. Includes 
sheave groove dimensions. Dayton In- 
dustrial Products Co., Melrose Park, 
lil. 
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LUBRICATING EQUIPMENT 
CATALOG ... Bulletin X-135 lists 
a variety of the most widely used 
equipment for a multitude of oiling 
jobs. Drawings, specification tables 
illustrate the data on a complete line 
of oil cups, oiling systems, dispensers, 
indicators and chain oilers as well 
as new developments. Oil-Rite Corp.. 
Manitowoc, Wis. 
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CUSTOM GEAR BROCHURE ... 
has 32 pages of illustrated informa- 
tion on facilities for precision manu- 
facture and inspection of made-to- 
order gearing and gear boxes. Cin- 
cinnati Gear Co., Cincinnati, Ohio. 
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SINTERED BRONZE BEARINGS 

. designed to replace miniature 
precision ball bearings in applications 
where requirements do not justify the 
extra cost, are detailed in revised 
Catalog No. 60-64. Includes a pre- 
calculated load-speed rating method 
of finding allowable bearing loads 
for any size bearing and any shaft 
speed. Northfield Precision Instru- 
ment Corp., Island Park, N. Y. 
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MOTOR SELECTOR .... contains 
8 pages of selection data on a com- 
plete motor and generator line. AC 
motors listed range from 1/40 to 300 
hp in a wide variety of voltages, 
speeds, mountings and enclosures. 
Howell Electric Motors Co., Howell, 
Mich. 
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MAGNETIC CLUTCHES... and 
precision differentials from stock are 
offered in a complete line in Catalog 
No. 63. Clutches are manufactured 
to MIL-E requirements and differ- 
entials to MIL-E 5272C. Sterling 
Precision Instrument Corp., Long 


Island, N. Y. 
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DUAL TORQUE LOCKING ... 
and positioning device is described 
in a 12-page bulletin. Device can 
drive, position, over-run and back- 
stop in clockwise and counter-clock- 
wise directions. Also positively pre- 
vents torque feedback from either di- 
rection. Specifications and industrial 
applications included. Formsprag Co., 
Warren, Mich. 
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HIGH FREQUENCY ALTERNA- INDUSTRIAL CRANKSHAFTS ... 


TORS . . . and converters are de- can be ground and honed while in 
tailed in Bulletin 515-A. Illustrations place. Folder outlines methods and 
and selection tables cover 9 basic gives charts for three different types 

; a ioe a tae: na vn DOES TWO JOBS 
models from 1 to 7.5 KVA and 360 of crankshafts so that exact measure- 
to 3300 cycles. Also covers 2 types ments can be listed in advance to when you 
of converters in 4 ratings from 2.5 speed-up service. Golten Marine Co., 

erte js i sgt use a AVL 
to 10 KW and 6 frequencies from Inc., New York, N. Y. gees% 
120 to 420 cycles. Robbins & Meyers, Circle No. 319 on Reader Service Card Var Drive 
Inc., Springfield, Ohio. 
Circle No. 316 on Reader Service Card ELECTRIC BRAKES... and Whenever an engine has to 
clutches in a complete company line 
LAMINATED PLASTICS... . eight- are covered in a product brochure. 
page brochure reviews facilities for Describes several clutch, brake, and 
fabricating laminated plastic parts. clutch-brake applications, outlines wendovev seed © Ved. 
Stresses specialized machines and specific operating advantages and in- 
“as . DRAULIC 

tools and ability to furnish almost cludes torque ratings and package 
any part from customers print. Syn- dimensions. Three color illustrations. It is positively and infinitely 
thane Corp., Oaks, Pa. Warner Electric Brake & Clutch Co.., variable in torque and speed, 
Circle No. 317 on Reader Service Card Beloit, Wis. 


do two things—operate one 
work load at constant speed, 


and another one at variable 


a shock-free speed control 
Circle No. 320 on Reader Service Card between power source and 


MASTER CATALOG ... lists over 
50,000 components that are available VARIABLE SPEED DRIVES ... for 


from stock, including miniature pre- fractional hp applications are fea- 
cision gears cut to center distance. tured in a 16-page catalog. Operat- pulic 

Also covers differentials, speed re- ing points and installation sugges- SHi= 

ducers and gearheads, and transmis- tions are illustrated with numerous nd et Write or for 
sions with up to 15 available speed diagrams and charts. Complete de- nen ee 
ranges from 3.3 rpm to 7812 rpm. tails on the new 400 Series drives. HYORAULICSS nc 
Lists all prices. Catalog +F-128. The Zero-Max Co., Minneapolis, 

Dynamic Gear Co., Amityville, N. Y. Minn. samba 


work load 
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WHAT’S YOUR PROBLEM ? 


Is it any of the following? 


Diminishing output due to a progressive drop in rpm 
Too much down-time because of the need for frequent 
adjustment due to belt stretch 

Excessive maintenance time and expense 

Poor belt and bearing life 

A drive in an inaccessible or tsolated location 


A high-ratio short-center drive | SPUR and HELICAL 











MOUNTING THE MOTOR ON AN “AUTOMATIC” BASE MAY to Your Specifications 
PROVE TO BE A SIMPLE AND ECONOMICAL SOLUTION 


Motor mounting position and direction of pulley rotation 
are immaterial 


Stock Sizes i 3 ° Experimental Units 


1, to 125 HP 
for NEMA frames 


56 through 505 : : e Pilot Runs 
and 445-U / 
verge ° Moderate Production 
Larger Sizes 


for motors Quality and Precision 
up to 500 HP 


and for-motors 
having one or “omomatens oF eotaer snames Ask for Bulletin GL-1B 
a Cemeleiaeler-iae| 


bearings 
NATIONAL BROACH & MACHINE CO. 
AUTOMATIC MOTOR BASE CO. 5600 St. Jean © Detroit 13, Michigan 


WINDSOR, N. J 
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ACME Chain Drives deliver over 98% of the power fur- 
nished by the driving sprocket. There is practically no loss 
of ratio of energy between driving and driven members. 
They reduce costly production and maintenance time and 
are easily installed. 

ACME Chains are ruggedly built of hardened steel, 
heat treated according to specific requirements of each part, 
to assure long service with a minimum of maintenance. . . 
vital to maximum production. Be sure to get more for your 
chain dollar by specifying ACME Chains. They are avail- 
able in all sizes from 4” pitch to 214” pitch. 

Call your nearest ACME CHAIN Distributor. He has 


the full cooperation of our Engineering Department. 


{lemme fi 
mike 
% 


© 


Write Dept. 28-M 

for new 100-page 

illustrated technical Tt j on 
catalog including new gt a L 

| engineering section [’o fn J 


showing 36 methods of HOLYOKE 
chain adjustments. MASSACHUSETTS 


COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS + DOUBLE PITCH 
CONVEYOR CHAINS «+ STAINLESS STEEL CHAINS + CABLE CHAINS 
FLEXIBLE COUPLINGS + STANDARD AND SPECIAL ATTACHMENTS 
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LITERATURE continued 


ULTRA LOW TORQUE BEAR- 
INGS . .. in sizes from 1% in. to 
11% in. OD use an electromagnetical- 
ly-powered ball assembly to obtain 
very low restraining torque charac- 
teristics. Information on dimensions, 
size and design features contained 
in 2-page data sheet D-3. The Barden 
Corp., Danbury, Conn. 
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MAGNETIC PARTICLE 
CLUTCHES... ranging in capacity 
from 2.5 oz in. to 1900 lb in. are the 
subject of this 16-page brochure. Il- 
lustrations, installation drawings and 
performance curves present the de- 
tails on 10 different series of clutches 
and their possible uses. Lear, Inc., 
Grand Rapids, Mich. 
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MINIATURE GEARMOTORS ... 
Bulletin 135 describes 7 in. diameter 
permanent magnet precision motors 
with integral planetary gear reducers 
in 21 ratios from 3.82:1 to 36873:1. 
Globe Industries, Inc., Dayton, Ohio. 
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AMPLISTAT REACTORS ... for 
motor drives are included in a 20- 
page bulletin. Reactors apply power 
to the armature of a dc motor. 
Pamphlet gives a selection guide. 
General Electric Co., Schenectady, 
_ Ss F 
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MASTER STANDARDS MANUAL 
. of precision instrument compo- 
nents is available at no charge to de- 
partment heads. Over four hundred 
loose-leaf pages, in a leather bound 
ring binder. Requests for the book 
must be in writing on company sta- 
tionery. It will be distributed person- 
ally by PIC sales engineers. PIC De- 
sign Corp., East Rockaway, N. Y. 


SHAFT POSITION ENCODER ... 
a 12-page brochure has specifications 
for 13-bit, 8-bit, and incremental en- 
coders. Operating principle of a new 
magnetic readout is also described. 
ASCOP Div., Electro-Mechanical Re- 
search, Inc., Princeton, N. J. 
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NEEDLE BEARINGS ... . have 
spherical end-rollers said to increase 
bearing life and load capacity. Bulle- | 


tin S-103 has specifications. Builetin 
No. 57 illustrates standard and spe- 
cial ball and roller bearings of 
various types. Kaydon Engineering 
Corp., Muskegon, Mich. 
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DRY FILM LUBRICANT .. . known 
as “Poxylube” needs no surface pre- 
treatment. A 4-page brochure ex- 
plains the principles of this resin- 
bonded lubricant. Poly Chem, Inc., 
Indianapolis. Ind. 
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CONTROL UNITS .. . for tension | DICKROPE 
and torque in webs and filaments, 

edgeguide installations, and electric | 

or pneumatic eye controls. Six-page | ee > had 
brochure gives details. Web Controls | 


Corp., West Englewood, N. J 


ee B V-BELT DRIVES 
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STEAM TURBINE .. . for require- | | [ 4 more H p af belt! 
ments up to 1000 hp can be adapted | f] ef « . 
to natural gas expansion and to other | 


gases, such as freon. Bulletin 2001 
covers performance details. Dean Hill MANY SAVINGS... Sheaves can be smaller, lighter, the drive more compact, 


Pump Co., Indianapolis, Ind. and belting costs sharply reduced by the use of today’s Dickrope “Qo” V-Belt 
Circle No. 330 on Reader Service Card | Drives. Reduced initial costs . . . increased belt life . . . savings on maintenance 
and space. 


CYLINDRICAL ROLLER BEAR- “TEMPERED” CONSTRUCTION . 


INGS ... in a wide variety of types h.p. rating 40%, minimizes stretch, increases resistance to abrasion and shock, 
and sizes, together with spherical adds flexibility. Smooth vibration-free operation is assured by freedom from 
bearings, are featured in 12-page surface irregularities and by the Dick "QD" sheave . . . precision made, tight 
Bulletin No. 114. Gives dimensions, | _ fitting, easily installed and removed. 

load and application information. | 

Hoover Ball and Bearing Co., Ann | Prompt, off-the-shelf delivery of belting and sheaves to meet practically 

Arbor, Mich. every drive requirement. 


..@ pacesetting advance that increases belt 


See eee ae Seer Soe. ee NEW...A Necessary Reference Manual 


Send coupon for our new “Engineering Manual — Dickrope || 
MAGNETIC CONTACTORS, ‘QD’ V-Belt Drives” .. . the most complete and up-to-date 
STARTERS . . . 20-page bulletin | in the field. 
GEA-7020 gives application, installa- 

tion, and maintenance information = SF COMPANY, inc. 


for NEMA sizes 0-5. General Electric Leaders in the Development and Manufacture 
N,-¥. 


Co., Schenectady, ow of Power Transmission and Conveying Equipment 


TOTOWA, NEW JERSEY - Clifford 6-6400 
CHICAGO + LOS ANGELES + SAN FRANCISCO + SEATTLE + PORTLAND 
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ACTUATORS ... are built to cus- 


; F MPANY, inc. 
tomer specifications. Catalog 2-60-4 eT ; tanta 7 
gives details and describes instrument | | AF TACH Totowa, New Jersey 


drives, tachometers, geared adapters, | T R 

. | Oo YOU or ol ond 
gear boxes, flexible shafts, and | LETTERHEAD ’ of your new “Engineering Manual — Dickrope QD’ V- Belt 
clutches which are available. Actua- | | Drives. 


tor Products Div., Geartronics Corp., | _ AND MAIL Name 
Woburn, Mass. | § : | 
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Without charge or obligation to me, please send a copy 
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sleeve which can slide but not rotate mounted on the 

inner sleeve. The outer sleeve engages the second set 

PATENTS of opposed threads. Inner sleeve is connected to the 
driven member. Inner and outer sleeves have a clutch 

member connected to them. These members are on 

either side of a clutch element on the driving member. 

Rotation of the output shaft within the sleeves causes 

Clutch clutch members on the sleeves to move toward and 


U.S. Patent No. 2,893,524; Peter Ferrier, Vancouver, engage the driving clutch element. 


British Columbia, Canada. 


For use with a fluid coupling, this clutch has an out- 
put shaft with opposed threads, an inner clutch sleeve 


engaging one of the opposed threads, and an outer One-way clutch 


50 U. S. Patent No. 2,917,145; Ernest A. Ferris, Elmhurst, 
Ill., and Bertram A. Fulton, Glen Ellyn, Iil., assignors 


- to Borg-Warner Corp., Chicago, Ill. 


This overrunning clutch incorporates centrifugal 
weights with arms attached to certain of the sprags. 

















The centrifugal weights disconnect these sprags dur- 
ing certain overrunning conditions. 


SPEED 
SELECTOR 


Control Speeds on 


ariety of Machines 


UNIVERSAL 
DRIVE 
TENSIONER 


Takes up slack in chain and belt drives.. 


SOR i 
ries ied Sesteutant Easy to adjust for fine control tensioning 


ners Model-25S: $1590 


EXACT TENSIONING 
with adjusting slot |} Reduce horsepower losses through 
belt slippage , eliminate shock load- 
ing on chain drives, increase the 
life of your equipment with the 
Wide Speed Range! Low Cost Sheaves Universal Drive Tensioner. Two bolt 
; mounting makes it more adaptable 

cy to machine frames. For single drives 

give your — or — “ae 2” long shaft furnished . . . also 
ment extra wide-range spee , available are 3” and 4” lo haft 
control on fixed centers. Effi- WRITE Sees ae oe. fm 


¢ mits controlled | for multiple width drives. This unit 
cient, rugged, simple to use ~ TODAY tensioning at any 


low in cost! Write for Illustrated point on a 360] '° alse ideal as idler mreremet ie geen 
Bulletin 2 degree arc, with. | train. Contact your distributor or 
Out changing write... Patent Pending 


base. 
SPEED SELECTOR INC. BREWER MACHINE & GEAR CO. 


P. O. BOX 312-P e CHAGRIN FALLS, OHIO 1441-43 N. 2nd St., St. Lovis 6, Mo. 
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Speed Selector Sheaves can 
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Variable-speed drive 
Link-Belt Co. 
Midget bearing 
Randall Graphite Bearings, Inc. 
Lubricant container 
Alpha-Molykote Corp. 
Instrument flexible couplings 
Technology Instrument Corp. 
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Precision spur gears 
PIC Design Corp. 
Rigid coupling 
T. B. Wood’s Sons Co. 
Fan-cooled reducers 
Foote Bros Gear & Machine Co. 
Loader transmission 
Allison Div., 
General Motors Corp. 
Electromagnetic dise clutch 
Stearns Electric Corp. 
Self-wicking lubricant 
Permawick Co. 
Angular motion transducer 
Brush Instruments, 
Div of Clevite Corp. 
Motorized speed reducer 
Boston Gear Works 
Lightweight de motor 
Hoover Electric Co. 
Contact seal 
Sealmaster Bearing Div. 
Stephens-Adamson Mfg. Co. 
Low-cost proximity switch 
Tann Controls Co., 
Div. of Tann Corp. 
Control synchros 
Vernitron Corp. 
Gravity-feed oiler 
Gits Bros Mfg. Co 
Pneumatic pulley regulator 
Lewellen Mfg. Co. 


Center flange bearings ......... 


Triangle Mfg. Co, 
Magnetic particle clutch 

Vickers Inc., 

Electric Products Div. 
Big universal joint 

Rockwell-Standard Corp. 

Universal Joint Div. 
Plastic bushing 

M-H Standard Corp. 





Series DRI idler pulleys feature double row ball bearings. This unique Split 
Ballbearing design uses a full complement of balls in each hardened raceway 
to provide maximum load capacity and long life. The double row bearing is more 
rigid than single row types, offering more resistance to overturning moments. 
Pulley wobble is virtually eliminated, with a consequent increase in belt life. 


CHECK THESE ADDITIONAL FEATURES: 
Extended inner ring permits assembly in mounting without loose spacers 
Inch dimension bearing bores accommodate standard machine bolts as the 


‘ 
2 


pulley mount. 


nance-free service. 


V-belts, chain or cable. 


. Double sealed, and prelubricated with high quality grease for long, mainte- 


. Heavy gauge steel stampings resist mechanical damage in service. 
. Available in several types with integral shafts. Also available for flat belts, 


SEND FOR CATALOG SHEET 6838 FOR COMPLETE INFORMATION 











TYPE DRI-2 





AUGUST, 1960 


split balibearing 


A DIVISION OF MPB, 
LEBANON, NEW HAMPSHIRE 
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Tiny electric brakes, clutches ... . 
Warner Electric Brake & Clutch Co. 
Shield material 
Auburn Mfg. Co. 
Teflon piston rings 
Garlock, Inc. 
Winder drive 
Sealol, Ine. 
Timing screws 
Arthur Colton Co. 
Universal joint coupling 
Olson Industrial Products, Inc. 
Flexible shaft couplings 
Stow Mfg. Co. 
Steam hose 
Titeflex, Inc. 
Triple purpose clutch 
Olme Precision, Inc. 
Shaft position encoders ........ 
Librascope Div. 
General Precision, Inc. 
Governor controlled brakes 
Horton Mfg. Co. 
Small ac motors 
Robbins & Myers, Inc. 
Small accelerometers 
Humphrey, Inc. 
Torque converter 
Clark Equipment Co., 
Automotive Div. 
Flexible couplings 
Gelder Coupling Div. 
Van Gelder Mfg., Inc. 
Instant reversing motor 
Franklin Electric Co. 
Midget air cylinders 
A. Schraders Sons Div. 
Scovill Mfg. Co. 
Fin and fan cooled reducers ... . 
Ohio Gear Co. 
Hydraulic pump 
Parker Aircraft Co. 


Thermostat 
Burling Instrument Co., Inc. 
Tube-cooled motors 
Louis Allis Co. 
Limit stop 
Sterling Precision Corp. 
Instrument Div. 
Cable ties, clamps 
Panduit Corp. 
High temperature motor 
Airborne Accessories Corp. 
Non-gall slip clutch 
Dynamic Gear Co. 
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Pillow blocks 
Randall Graphite Bearings, Inc. 

Axial piston pumps 
American Brake Shoe Co. 

Variable speed drives 
Link-Belt Co. 

Induction hardening ..........303 
Philadelphia Gear Corp. 

AC motor catalog 
Sterling Electric Motors, Inc. 

Serew conveyor drives ..........305 
Falk Corp. 

Adjustable-pitch sheaves 
T. B. Wood’s Sons Co. 

Ee BENS 
Relay Sales, Inc. 

Adjustable-speed drive ......... .308 
Louis Allis Co. 

Poly V-belt drives .............309 
Dayton Industrial Products Co. 

Lubricating equipment catalog . .: 
Oil-Rite Corp. 

Custom gear brochure 
Cincinnati Gear Co. 

Sintered bronze bearings ....... .312 
Northfield Precision Instrument Corp. 
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Motor selector 


Howell Electric Motors Co. 
Magnetic clutches 
Sterling Precision Instrument Corp. 
Dual torque locking device 
Formsprag Co. 
High frequency alternators .....316 
Robbins & Myers, Inc. 
Laminated plastics ............317 
Synthane Corp. 
Master catalog 
Dynamic Gear Co. 
Industrial crankshafts 
Golten Marine Co., Inc. 
Electric brakes ... 22.0 cccccesss 320 
Warner Electric Brake & Clutch Co. 
Variable-speed drives 
Zero-Max Co. 
Ultra low torque bearings ....... 322 
Barden Corp. 
Magnetic particle clutches ......323 
Lear, Inc. 
Miniature gear motors 
Globe Industries, Inc. 
Amplistat reactors 
General Electric Co. 
Shaft position encoder ........326 
Electro-Mechanical Research, Inc. 
Needle bearings 
Kaydon Engineering Corp. 
Dry film lubricant ............328 
Poly Chem., Inc. 
Control units 
Web Controls Corp. 
Steam turbine 
Dean Hill Pump Co. 
Cylindrical roller bearings 
Hoover Ball & Bearing Co. 
Magnetic contactors, starters .... 
General Electric Co. 
I ic oa oooh is ee 8g oe 333 
Actuator Products Div. 
Geartronics Corp. 





MORE DESIGN FREEDOM 


“trans fer 
without 
complicated 
> gearing... 


SIERRA 


Provide precise, positive motion transfer 
through several planes simultaneously with 
no cable slippage...no complicated gearing. 
Unlimited center-to-center selection for min- 
iature and sub-miniature assemblies in servo 
systems, gyro systems, special cameras, 
electronic equipment, and small precision 
instruments. Less weight, cost, maintenance 
—wider tolerances. Designed to operate 
around minimum 7-tooth sprocket with root 
diameter of .250 inches. Chain pitch 

.1475 inches; Weight .45 oz. per lineal ft. 
Material: stainless steel, or other materials. 


123 E. Montecito Avenue, Ca 1%a- 


Sierra Madre , California a Silda 
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CHAIN AND SPROCKETS... 
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CATALOG 


application data, 
specifications, 
tables on chain 
pitch and sprocket 
sizes, suggestions 
for calculating 
center-to-center 
distance. Write 
for yours today. 
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Special low cost step down pulley designed 
ond produced in quantity by Nagel-Chase 
Stomped metal hub with built-in oil reservoir 
replaces usual solid metal hub. 


The NAGEL-CHASE MFG. CO. 7"".Ne_ Athens Ave 


NAGEL-CHASE 
CAN HELP! 


u need FHP V-Belt 
ulleys of sp 
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ecial design 


sulting Nagel-Chase. This 
company has specialized 
n FHP pressed steel V-Belt 


ulleys for more thor 


s, was? 
n mowers 
cultural 
equipment 
Whenever there's a 
V-Belt Pulley on 
sslelel 1 Mel am ogo) 
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Facts at 

your 
fingertips 

The most modern Reader 
Service Department in the 
publishing industry, staffed 
and trained to help readers. 
Automatic equipment proc- 
esses your requests and 
shoots them on for fulfill- 
ment within hours after 


receipt. The materials you 
want get to you — fast. 


These cards are your tickets to 
this prompt service. Use them 
tp secure details about any 
item in this issue that has a 
key number. For instance: 


ADVERTISEMENTS — a show- 
case of the latest in compon- 
ents, equipment & techniques. 


NEW PRODUCTS — brief de- 
scriptions of significant new 
products and materials. 


PRODUCT APPLICATIONS — 
brief reports on successful ap- 
plications of recently devel- 
oped products and materials. 


NEW LITERATURE — offerings 
of new catalogs, data books, 
price lists, and other valuable 
reference material. 
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TWIN DISC 
FRICTION and 
FLUID DRIVES 


NY 
TWIN DISC CLUTCH COMPA 
HYDRA 
Ditices 


Branch 
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Cleveland, 





Small Mechanical Clutches 


ge Mechanical Clutches 


Wer-Type Clutches 


Air-Actuated Clutche: 


Get UNBIASED 

answers to your 

power transmission 
problems 


Power Take-Offs 
Reduction Gears 


Fluid Couplings 


ced operation, the release spring cavity 


ge Torque Converters MB with oil to equalize the centrifugal 


Single-Ste | 
iach side of the piston. For normal ma 


er, hydraulic balance is not required 


Three-Stage Torque Converters 


Marine Geors 


om ice on ory , 
M otf d Fact ’ RACINE, WISCONSIN U.S.A 
LLINOTS u.s.A 


ROCKFORD 
xpoRT OFFICE +k, New Orleans 


jias, Lo 


Send for this NEW Twin Disc engineering guide 


You'll find up-to-date specifications 
on every drive in the Twin Disc line 
in Bulletin 314—a brand-new 20-page 
brochure packed with technical! data 
on construction details, dimensions, 
capacities and application recommen- 
dations. If you’re engaged in design- 
ing new equipment drive lines, you'll 
want to keep Bulletin 314 handy as an 
accurate reference guide to the proper 
type and size of power transmission 
unit for any application. 

Since 1918, Twin Disc industrial 
drives have earned a world-wide rep- 
utation for sound design and quality 


construction. And the Twin Disc line Bulletin 314 now. TWIN DISC 


is complete. It includes mechanical, 
air, oil and electrically actuated fric- 
tion clutches, fluid couplings, friction 
and fluid PTO’s, single-stage and 
three-stage torque converters and ma- 
rine gears. The fact that Twin Disc 
makes so many different types of 
drives is worth remembering. It 
means that Twin Disc engineers can 
offer com pletely unbiased recommen- 
dations whenever there’s a question 
of drive selection. 

Put Twin Disc engineering data at 
your fingertips . . . get your copy of 
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CLUTCH COMPANY, Racine, Wis- 
consin. Hydraulic Division, Rock- 
ford, Illinois. 


Mail This Coupon Today 


TWIN DISC CLUTCH COMPANY 

Racine, Wisconsin 

Please send me a copy of your new Bulletin 
No. 314 covering specifications on all Twin 
Disc Friction and Fluid Drives. 
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1a Konwan exerere! 
A Reader 
Are You? 


Take this 5 second test to 


determine your reading ability 


READ THIS PASSAGE ») 


Use the second hand of your wat 


*From: The Art of Rapid Reading, by Walter B. Pitkin; published by Grossett & 


Dunlap, New 


York 


If you read that paragraph in 5 seconds or less you can consider your- 


self an expert reader. If it took you longer than 5 seconds, your 


reading skill could stand some improvement. 


Regardless how you scored, chances are that you—like our other 


readers—can't possibly 


read fast enough or long enough to cover 


every issue of every magazine that comes across your desk. That’s 
why POWER TRANSMISSION DESIGN is written and edited for 


you. Distilled writing, our own form of editorial quality control, 


makes articles about your business shorter, easier to read, provides more 


articles per issue. More subjects designed to help you do your job better. 
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Circulation 
gets magazines 
to the men 
who buy 


Distilled 
Writing gets 
magazines 
read 
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